PUBLIC EDUCATION MATERIALS:
WELLHEAD PROTECTION




1.

TEACHING STRATEGY

Luhel Boxes before class beglas. (Suggestion: A [ew weeks before
you begin the projsct, ask the students to collect cardboard tubes
and boxes for the water distribution system.)

Distribute copies of the activity handout, Tell the students that
they are water systein designers. They have been asked to go to
Synail Town, New England, to design a new public water supply
system. They must decide how 0 tink all the homes and businesses
tey the waler source so that sveryons can get the water they niead.

Flave the class work as a sroup 1o design the delivery system. At
sandont, give seven students the seven boxes that arc labeled
"eehicol” “husiness,” Tindustry,” und “hospital.” Wherever the
students place the boxes will be their location in Small Town, MNew
England, Assume that the chalrs or desks in the classroom repre-
sent homes. {Reserve the 3.hoxes that represent new buildings.)

Randomiy seiect a location for the well, {This will be the starting
point for the modet)

To avoid chaos, provide a large pipe that leads from the well.
[Have students begin building the distribution system from that

point.

After the system is designed, have students determine the cost of
the entire delivery system,

> MATERIALS

1 Activity handout

) Large-dimmneter cardboard tubas {e.q, map tubes)’
) Medium-diameter cardboerd tubes (e.g., ‘wrapping psper
tubes, tailet paper tubes, paper fowel whes)*
"y Small-diameter tubes (rolled card stock or straws}'

£ Ten boxes labeled: school (1 box); business (3 boxes)
nospital {1 box); industry (2 boxes); new school (1 box);
new business (1 box); new industry (1 box)

* If wbes are unavailable, roll up poster board or canstruction
paper into different sizes. Tope or staple ends tegether,

7. Have students scrutinize the design to
see if any changes can be mada to
rechice the cost. Ask students to cal-
culate the amount of money saved as
a result of any design changes.

Randomty distribute the boxes
marked "new school,” “new busi-
ness," and "new indusury.” If neces-
sary, redesign the water system, and
determine the cost of adding in these
new users. Tzl studenis that before a
large waler user is added to the sys-
tern, commurtties rmust check to be
sure there is adequate water to serve
“them.




> MATERIALS
3 Activity handout

TEACHING STRATEGY

Through the handeut, students will Jearn how 1o draw ground water
eontours and will understand how ground water flow may be predici-
e A leacher’s copy of the correc ground water comtour map is
included with this activity. Be sure students have reai © Getling Up to
Spred” for this section and are ﬁim;’lia!' with the material in the activi-
ly "Revealing Stories—Resource Maps Tell Al

1. Distibute copies of the handout o each student.

2. Fither lead students through the exercise as a class activity, or
divide the students into teams io complete the assiyniment,

F()I]oW~£:;3 Questions

1. Why should cormmunities be aware of the direction of ground
water How? By knowing the direction of ground water oy, com-
Tmiities can map out the fard area that recharges their public
water supply wells, streams, rivers, lakes, or estuaries and therehy
take steps to ensure that land use activities in the recharge area
will not pose a threat to the quality of the ground water and the
resources dependent on it. Since contaminants generally move in
the direction of ground water flow, communities can also predict
how cortaminants might move theough the local ground water
systern. :

2. Why is Il ipertant w know if a stream in your cominunity is a
“gaining” stream or a “losing” stream? Gaining streams receive
avuch of their water from ground water, and the water level in the
stream is genersily at the same elevation as the water table in the
adjacent aquifer. Water quality in the stream will be affected by
the quality of ground water entering the stream. Because the water
table elevation is approximately the saine as the gaining stream
surface glevation, both elevations ma iy be used to construct water
table maps and to predict ground water flow direction, -

Losing streams lose water (o the adfacent aquifer because the
water table has dropped below the stream level, If there Is no
major source of upstream flow, the stream may dry up batwenn
starnr events, '
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TEAGHER'S REFEREMCE: PREDICTING GROUND WATER FLUOW
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Water Flow

NOTE: Read this enrire handout before beginning the aclivity.

B BACKGROUND _
i water table i the surface of the saturated zone, helow which all 5{)%?;‘301‘85 or rock
Frnctures ave flled with water, Ground water moves ihrough the subsurface much like
water on the ground surface, excepl that it travels a greal deal more slowly, If the soil
is mostly saml and gravel, ground waled Can Imove B much as five feet por day, Bag,
more ofien than not, ground waler moves at speeds of @ few tnches per day {or less).
Like streams and rivers, ground wated moves from high areas (o low areas, In this,
exercisy, your will draw the contours of 1he water table 1o show how ground water
moves beneath the ground, down the sides of & valley, to a river that Hows to the sea,
Before you bupin this exercise, however, it is important {hat you understand three

main principies.

share a strong connection in MNew England.
;) 3

First, ground water and surface water
o
nen it hasn't reined for

Have you ever naticed that streans continue o flow even W
days? Where dovs the walpr come from? In most areas of New England, water is dis-
charged to surface waters from around water at the paint where The wwater table inter-
sects the surface of the land. In this sttuation, the surface waler is called a gaining

stroitm o7 gaining pond,

Second, because the waier table is at the land surface adjacent to gaining” surface
waters, the elevation of ground water is generally the sarme a3 that of the river, espe-

cially between rain slorms.

“Third, ground water is assumed 1o flow al right angles to water table contours. This s
Because ground watermoves downhill in the path of least resistance due to-gravity. In
this exercise, you'll use all three of these principles. ' :

Puring this activity you will learn how to draw a water table contour map. Water
table easurements that ace taken at the same time of year can be used o develop a
water table contour map to show the direction of ground water {low. Monitoring
wells are typically used to datermine ihe cievation of the water table, The elevation af
the water table is determined at several locations throughout the area of interest. Like
topographic map contours, water table contours represent lines of equal elevation.

. The difference between the maps is that water table elevations are measured in wells
and al the river channel, not on the ground surface, Thus, just as surface water flow is
downhili and perpendicular to topographic contours, the direction of ground water
flow. is also downhill and perpendicular to the water table cOnLuues.

Don't worry— drawing contours is easier than you think. Just follow these simpie

steps:
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B Directions
1.

ing stream, the ¥V will point downstream, instead of upstrear,

NOTE: When making a water table map, it's important that your well and stream
elevations are accurate, All elevations should be referenced to a standard datumn, such
as mean sea level, Tris means that all slevations are either above or below the stan-
dard datum (e.g., 50 feet above mean sea level datwm). It's also very important to
measure all of the water table elevations within a short period of time, such as one
day, so that you have a "snapshot” of what's going on. Because the water table rises
and falls over time.-yonr map wil} be more accurate if readings are made belore these

changes occur.

Understanding how ground water flows is important when you want to know where

"t deill a well for a water supply, to estimate a well’s recharge area, or to predict the
direction contamination is Hkely to take onee it reaches the water table. Water table
contouring can help you do all these things!

Using the "Contouring the Water Table” worksheet, take a pencil {in case
vou make mistakes), and fighedy draw in 3 or 4 arrows o show your pre-
diction for the direction{s} of ground water flow.

Draw contours at 50-foot intervais. The pencit Hines can always be inked-in
tater. Begin at 50 feet (the shoreline along the ocean will be sea level}, then
draw the other contours for 100, 150, 200, and 250 feet,

To get started, draw the 30-foot contour. Find the 50-foot elevation on the
river. Draw a line from that point thiough the 50-foot elevation at the well
Just seuthwest of the river. Den't go much past the well, because there are
no more data 1o el you wiere to go!

Draw the contour on the other side of the river, When locating a contour
hetween two points, you will have to interpolate-—that is, Hgurk oot the
proportional distance between the points.The 50-foot contour between the
30- and 80-foot elevations should be drawn closer to the 30-foot value {20
feet difference) than the 80-foot value (30 feet difference). You can do this
by hand afear 2 littie practice, or measure it precisely with a ruler and cal-
culator. For the other pvo wells, draw the contour exactly between the 30-
arwd 70-fzot elevations, because théy are hoth 20 feet different from the

50-foot contour's value.

When you are finished, you will notice that the contours form V's with the
river and its tibutaries. That's because the river is a "gaining” river. It is
recelving recharge from the aguifer, The contours show that ground water
is moving down the sides of the valley and into the river channel. The
opposite of a gaining stream is a “losing” stream. It arises when the water
table at the steeams channel is lower than the stream's elevation, or stage,
and streamn water flows downward through the channel to the water table.
This is very common in dryer regions of the Southwest, In the case of a los-




B ForLow-ur QUESTIONS

1 Why are communities interested in learning the direction of ground water

{low?

2. Why would it be bnportant to-know if a stream in your commuenity is s
“paining” stroin or Mlosing” stream? '

3. Compate and condrast your predictions for ground water flow to your
mapped ground water flow directien(s). Briefly explain and differences,

{B 11 >
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THE GREAT WATER HOOK-UP
agpr

9. After desigiing the waler distribution system, help students
devetop a list of questions that community leaders should ask
when tesigning a systen. For exarnple: How many komes, indos-
tries, schools, etemust receive water? How much water do they
need? Hosw much water s availabla? Where will all the Homes,
businesses, industries, ete. be located? What will the systemn cost,
and how will the community pay for it? How will the communi-
ty change in the future? How can the community plan for these
changes, and in the case of new industries, businesses, and
schools, who should pay the costs? : '

10, Ask students what 5(&})& cormmunity leaders might take to reduee

future costs (0., group similar types of users together [zoning],
lirnit growth of the community).

NOTE: If this activity requizes more than one class period, have stu-
denis sketch the systemy ot the end of each class and reassemble i

when the class meets again. .

Supplementary Activities

* Onee the water distribution system is designed, discuss, as a class,
how the community will pay for the system {e.g., loan, bond, one-
time fee}. Calculate the cost of the system for each user {assume the
aumber of students in the class is the number of users), based on
curyent interest rates (if appropriate}. Megotiate a payment plan
that is agreeable to your "water users.” {This activity can used as a
math/economics suppiement.)

* If your community uses public water, have students fesearch the
water distribution system, Obtain a copy of the coMIMUNity’s water
distribution map(s}) and invite your water supplier to come to class
and discuss systern planning, maintenance, and repair,

* Have the class add a wastewater collection system. Explain that
Small Town is having problerns with its septic systems and will soon
need to build a wastewater treatment plant so that a wastewater
coltection’ {sewer) system can be hooked up to all the homes and
businesses. Have students find a location where the wastewater can
be treated and then discharged into a raceiving river or stteam,
Figure out how to accomplish this great wastewater hook-up.

* Instead of using the piping costs provided in Part 2, relate the cost
of the distribution systern to the lengeh of the system. To do this,
have the students assign an overall scale to the piping system (for
example, 1inch = 10 fee). Based on this scale, assign a cost per
finear foot of pipe {for exarple., $100 per foot (large), $50 per foot
(Be11d: >




THE GREAT WATER HOOK-UP
-

{medium, 325 per foot (smalll. You may evan want 1o hreak it
down further into separate installation and material costs.
-(lnstatiation costs will be approximately the same per foot, whereas
the larger pipe sizes will affect the roaterials cost per foot) Have
the students measure their proposed distribotion system and ihen
convert their results into feet and then inta dollars.

Explain to the stadents that this is how real world construction |
costs are estimated, This bype of exercise will help the students o
understand scales and conversions and, at the same time, add a
planning component o the activity {e.g., the cost ef develaping
mway from the tawn canter}.

113 Water Rescurce Autnority, Water Wizands, Bostem

Fris sctivity |s adapted frem Massachus
Massachusetts Water Revourcs Autharity.
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@ BACKGROUND INFORMATION

Our drinking water comes from either ground water wells or surface water {e.g., river,

lake, man-nade reservoir). Ground water supplies are usually extractad by a pump,
traated and disinfected when i\izt:rzr;s;\x'y, and delivered 1o homes and businesses
threngh @ network of pipes called a distribution system. Many peopte whe Hve in
raral areas have individual, ooesite ground water wells with very shinple piping sys-
terns; masy other people who depend on ground water, but five in mere populated
areas, receive their water {rom farge water supply wells through more complicated dis-

tribution systerms,

Surface water supplies are withdrawn from rivers, lakes, and reseevoirs through large
mtake structures. The water is disinfected and often treated or filtered to remove
impurities before entering the istribuiion system. Surface waler supplies often travel
through many miles of underground pipes before reaching the fancets of people’s

fomes and bBusinesses.

[n che water distribution system, the size of the pipe is a function of the amount of
water that will typieally pass through it. Thus, the largest pipe hooks into the source
water supply {e.g., ground wazer well, reservolr, river): middle-size pipes serve larger
watar vsers (... office buildings, hospitals, aparument buildingsy: and the smallest

pipes serve individual residences.

PART 1
B ScENARIO

Small Town, New England needs =" S~

help in designing a new water T

delivery system, It has asked ( e
7 p AP N

your flem, Water Hook-Ups, ~_ .

Ine., to do the design work, .

B JoB SPECIFICATIONS

+  The community reiies on
a k\f_:;tf well to provide
water 1o 15 reskdents,
husinesses, and institu-
tions and needs a system
to pump and deliver
water {rom the well
shroughaout the community‘.

’-’”1_0’“" # g, ),
»  Fach home, business, industey, or g / ] }
¥ #) ‘0

institution requires varying amounts
of water. Therefore, the size of the pipes needed to
srovide water also varles. (Larger pipes provide more water.)

>




© You must follow these rufes when laying pipes:

L. Large pipes must hook up 1o the well. Large pipes will be used for the
maor water lines running throuph the communily.

2. The hospital and the indusiry use a very large amount of watar and
must be connected to a large water pipe or be served by 2 couple of

modium-size pipes.

J. “The businesses and school use a lot of water but not as much as the.
“huspital and industey. They must be connected to & medium-size pipe.

4. Homes use tess water than businesses and require a small pipe.

S, Pipes can be connected only in deseending order. That is, from the
wall, large pipes are connected to medium-size pipes, which are con.
nected o small pipes. Also, from the well, large pipes can be connect-
ed 1o small pipes. However, once you lay 3 small pipe, you cannot add
a medhumn-size pipe or large pipe on the endl. That would cause a bot-
tieneck.

B. A large pipe can serve 3 nwdium-sf?e pipes or 15 small-pipes. Fach
medium-size pipe can serve 5 small pipes,

7. Consider the need for future maintenance and repairs. If a section of
pipe.nust be closed for maintenance, consides how you will provide
water (o (he atfected users {e.g., a loop versus a dead-end system),

Part 2: Your Job

TR ‘a}ﬁﬁ«”ﬂ 1. Connect the pipes! Be sure that every home, bn:;mest:, industry, school, and
hospital will receive water,

2. When you are dene laying Iu,npes determine the cost of the pmmct based on
the f{“;ht)'.vmg cost figures:

Large pipe = $15,000 each
Medium pipe = § 5,000 each
Small pipe = § 1,000 cach

B FoLLow-up QUESTIONS
+ How much did the whole delivery system cost?

([ B:117 >




Part 3: Delivery System Changes

1. Look at the delivery systerm you designed. Can you make any design
changes o reduce the cost?

a. I su, briefly Hst those changes.

b What is the cost of the redesigned system?

¢. How much did you save

2. tlelpt Small Town is prowing rapidly. The town wants o build a new
school, & new business, and a new industey, (Your teacher will 1ol you
where they are located.) Make changes in your design o serve these new

rieeds.

a. How much did the changes cost?

b, Who do you think should pay for those changes? Support your

reasoning.

This activity |5 20aptad from Mastechusetss Water Resource Autharity, Water Wizards, Boston: Massechusetts

‘Water Resouca Authority

-

1B 118 |




Ofice of Watsr
rotection Washington, O, 20460
AT0/ 4 l 106

E1-PA Fact Sheet:
21 Water Conservation Measures

for Everybody

The sarh is covered with water, yel only one percent is avallabie for drinking.
Urdortunalely, many of us take this small percentage lor granted. The average
adull needs oply 2-1/2 quarts of walter per day lo maintain health, but i the
United Stales, we each use 126 to 150 gallens per day for cr,lo?u w7, washing,
flushing, and watering. That's over 40 percent more water than we needlo ac-
complish these lasks. Qur wasteful habits not only deplete clean water reser-
ves fasier than wa can reptenish them, bul they poliute many watenways,
renderng them unfit for human consumption. They also stress aging drinking
waler and sewage trealment facilities beyond their capacities. in eachof the
past few years, wastewaler treatment systems dumped an estimated 2.3 lilion
gallons of inadequately treated sewage into U.S. coastal waters, destroying
beaches, lisharies, and other marine lite,” -

We wasle waler both by practicing bad habits, like leaving the water mnning
when wa brosh our teeth, and by using antiquated squipment not built wilh
. waler conservation in mind. Bad habits can be difficult 1o change, but new ones

- can save thousands of qalons of water per year per person. nslalling new
water-saving equipment and small davices also can save significant emounts
of water par househoid without requiring us to change our daily routines. Many
devices are inexpensive, & gvailable in lecat hordware stores, and easy lo install.

" They can save energy {and enargy bills) loo! By following a few simple ‘ﬂ{}pa,
a typical farnily of four can save an astoundlng 50,000 (o 100,000 gakons o

water per year. What are we walling for?

For Every Room in the House
*  Repair leaky faucels, indoors and out, One ieaky faucel can use up to

4,000 gallons of water per monlh,

* Install fauce! aerators, These inexpensive devices can reduce water use
up lo 80 percent, while maintaining a strong fiow,

“in the Kitchen

*  When cooking, save 10 1o 15 galions of waler per imeal 69 peeling and clean-
ing veqelables in a large bow! of water inslead of under the rinning 1ap.

*  When handwashing dishes, save 15 gallons of water by soaking diry
gishes in the basin, then rinsing them ofl.

*  FRun lul-load dishwashers 1o save 15 gallons per ad ard hot water cosls, too.

*  When buying a new dishwasher, select cne with a "light-wash” oplion.
Newer models use 20 percent less water than older ones.

‘Congrass of the Lisiled Stales, Office of Technofogy Assessment, 1587. Waste in the Marine
Cewhonment, YWashirglon, D.C,
Printed on Recycled Pager




AR In the Bathroom

e chon chowers nslead of baths, Showers use an average of 51to 7

i
d 1o fake a haih,

-
galions per minte, three times less than the waler us

o szl a low-flow shovwerhead, This will cut waler use in the shower te just
3 gallons pedminute and stil provide an invigorating flow,

«  Tum off he water to brush teelh, shave, and soap up in the shower. Filling
the sink lo shave usaes oaly 1 gallon, while tetling the watar run calhuse i0
nallons per shave of more. Turming off the water when you brush your
eeth can save 4 gallons of water each time. ' '

*  Repair leaky toflets 1o save more than 50 gallons of watar per day. Add 12 drops
of food coloring into the tark, )f color agpears in the b e bour latar, the unit
is leaking. '

s nstall 2 Woilet displacement device to save thousands of gallons of waler
peryear or 5 1o 7 gallons per fiush. Place one to thrae weighted plastic
jugs into the tank, making sure tha jugs dont interfere with the flushing
mechanism of a suitable flow. Or, instead ol jugs, use toilel dains thal hold
hack a reservoir of walar during each fiush, saving t1o 2 gatlons, Uon
use bricks because they can chip and fout the flushing mechanism.

> \When buying a new loilet, select a lovr-flush madel hat uses less than 1-1/2
gations of water lo llush, saving over 7,000 gallons per year per person.

On Wash Day
*  When purchasing a new washing maching, buy a waler-saving model thal
can be adjusted to load-size and has a suds-saving” option. New irodels

use 40 percent tess water than oider models.

o Forold and new machines, run full loads only,

‘Taking Water Conservation Outdoors

RN LR

R P T
L ¢ o, = Mow your lawn with waler retenlion in mind, Sel mower blades on a high
. ‘:*@\b ; setling (2- 10 3-inch grass length as oppased 1o golf-course shoa} to pro-
- ; vide natural ground shade and profmote water retention by the soll..

AR i *  Water lawn and garden in the morning when gvaporation is lowesl.

e e Water no more than 1 inch per week, applied slowly to prevent runcii.
Place several emply cans around the yard when walering lo determing

how long it will take to water 1 inch.

«  Collact rainwater for walering plants using a barrel covered with a screen.

*  Plant indigencus species suiled to your area and save as much as 54 pe¢-
cent of the water used to care for cutdoor plants. Ask your local nursecy for

plant and gracs species thal require less waler.

*  When washing your car, tum off the hose betveen finses o save up o 150
gallens per wasning. o

* - Sweep down decks and driveways instead of hosing them down.
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1. Wadting a week to fix a leak,

Assume little leaks only waste a little water?
You can lose up o 200 gallons of water a day
from a teaking oilet. And a faucet can drip
604,800 drops while you're waiting,

2. Slipping used motor oil into a storm
sewer or burylng it in the trash,
Hey shick, oil can leach into lakes, rivers, and
wells. Just one pint can expand over an acee of
water. Take your used ol to a recycling center.

3, Watering your lasn at high noon.

Caught with yrour sprinkler-on? The hot sun
will evaporate the water your lawn neads. Bet-
ter water early in the day.

.‘:'ng, wafet 4 fs’r‘-d.

@

4. Taking a shortcut and using the hot water
tap when cooking. ' :

CThat's txboo, and it can shortout your healih,
Lead can dissolve inte hot water from lead
pipes and solder. Cold water is Letter, Heat
it on the stove when cooking o1 making
haby formula.

5. Tossing toxics in the trash,

How tacky! Consider bauteries, a comnon
throw-away. They contain lead and mercury.
Some ordinary househald cleaners have other
poisons thal contaminate water, Here’s a tip,
drop them off at 2 special collection site,

6. Using your garbage disposal all the time,

Wanlt o show good taste after 2 meal? With
your disposal using one gallon of water 2
minute, compost those food scraps. Another
benefit, you'll be creating a great soil conditioner.




7. Failing to check for the recycled mark on
paper hefore buying it
Suill think recveled paper only helps trees?
Recycled paper reduces water pollutdon from
paper production by 35 percent, It saves water
oo - 7,000 exlions for every ton of paper.

\ !
N v

h~4 ]
8. Using clectricity as if it didn't atfect
water,

It's time to 'shed some light on this, It takes
more than, 130 billion gallons of watér a day to
generate electricity in the LS, Consetving
energy s conscrving water.

9. Thinking you can’t make a ditference,
1t's never a blooper to take 2 stand for clezn

waler, through your actions and through your

words. So put your Blue Thumb knowledge o

work and give drinking water a hand every day.

National Drianking Water Weok Heandgusriers,

To find out more, order the “Blue Thumb
Basics” brochure listing more than 50 additional
ways lo conserve and protect your drinking
water. Send a sell-addressed, stamped eavelope
0 “Blue Thumb Rasics,” Public Information
Department, American Water Works Association,
G666 W Quincy Ave., Denver, CO 80235,

© American Water Works Association

Permisslon is granted o the media and the following
organizations and their members 10 1eprint the Blue Thumb
Bleopers in whels of in part: American Water Works Association,
U5, Environmental Protection Agency, Amatican Ground Watér

Trast, 1.5, Department of Agriculpire Extension Service,
. .

The League of Women Voters, Waier Education Foundation,
Natonal Geographic Society, Association of Srate Diinking

. Water Administrazors, Mational Asseolation of Water Compapies,

Adsociation of Metropolitan Water Agencies, and the American
Libeary Association, ’

H466 West Quiney Ave,, Denver, Calorado 80235
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'[ Know Your Drinking Water

..........»‘-q.-...-;...--.-..a.a...’.......

Understa mi where your water supply comes from
Write your water supplier gad request the list and
schedule of warer guality 1ests required by the Bnvi.
romnenta] Protection Agency. Snidy Jocal weell codes
and ask your County Hgdiih BPeparment for assis-
ance before you il @ new wel], ;\lwnys hire a
lHeensed diiller for water well dritling and

pumg installation.

¢....--..o.-...._.........-.n,...-........-..

2 Test Your Well

......‘.....-....-.......-.....--....-....-.

There aee more than 13 million wels supplying

drinking water o people in the United States —- 1108t
walls produce safe drinking water, but conamine-

fon ean occur. If you have a well, have it regularly

ssted for contamination. The fact that a nerghtors
Wt‘ﬂ tests safe does not mean that your well is safe.
Ovedeaded septie systems 'may be a source of wweli
contamination. Ask your County Health Departmen
for assistance,

.......“.................,...‘..............

3. Plug Abandoned Wells

n..c.--‘..'-‘..-.»v....-.;‘-.n--.-‘-;..-.-;.

Identify the abandoned water wells in your area
or on your property and have them plugged by a
licensed well driller. An open, abandoned well ean
draw contaminants directly from the surface e into the
aquifer below. In the past, some abandoned walls
have besn used for waste msposzf

_about IPM (Integrated Pest Management),

fove de: nfl-nb wafur g Nuf

a.....-..a-‘-qu.-‘-.--.-....-.n.....-..-.-

4-_ Septic System Maintenance

If you have a septic system, oump i Gut every
one 1o three years, Do no! flush 1 ogrease, caustics,
and non-biodegradable materials intor the system.
Before installing a new septic system, read local
code requirements. Have your system insiz fled by a
licensed individuat, Do not use seplic lank cleaners.

i.r_y are not needed and can prove harmful,

.............‘-....-..............,...4.

5 Yank that Tank

...,,.._..,.....A..,,..,,,....,.....,...‘...

Those old sty Undcrgmund'stom_gc tanks for

oil and gasoline have become a menace, Federal

law requires that abandoned underground storage
tanks be removed from the ground and thal leaking

tanks must be repliced. If you h.wo an underpround
¥

Mnk on your properry, have it Lhm.:_«:d for leaks,

A T T T S T

6, Hea@fhy Farming and Gardening

D

Pesticides and fertilizers leach down through the
seit and into the groundwater helow. if you farm or
garden, practice the best Hvestook manure manage.
ment practices available and test the soil to avoid
overapplication of ferlizers. Follow label yecom-
mendations for proper pesticide application, Do not
apply chemicals if heavy rain is forecast, Leasn

Contact your County Extension Office for
further infarmarien,
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7_ Redtca, Reuse, Recydle

P T T T T e B R I BN S PR SR

These are the chree R's for those who sre cnviron-
mentally conscious. By molding our lifestyles after
“these three words, we can help prevent contaming-
Hon-of our groundwater resources. Remember,
whil goas oo our garbage goes into Gur gr'onn{i,
WO

and what goes inle our ground gogs

our grundwater,

S R I I L LN R R R N R

8’ Buy Recycled Products

R T T T T T T L]

Unless we demand recycled producs there will not
he 3 market for them. To strangthen the market,
request recycled products at the local grocery store,
Products made from recycled materdals use only
ahout hall as much ensrgy o produce. Paper made
from recyeled (ibers reduces air pollution, saves
trees, and creates five tmes as many jobs as papes
‘made from virgin wooed, Ask your local store to carry

recyeled preducts,

Wationa

| Brinking Waiter Waek Hesdguirters, §668 Wrst Quincey Ave., Denver, Colorado 80235

P I I T B A B AR N R B B

9, Become a Green Consumer

T R T R I R LA N L

You can buy products which do not tax the:
environment or push toxins into your groundwater.
A preen product is one that has cavironmentally
sound contents o is wiapped in eavironmentally

sound packaging. Buy in bulk. Buy the economy
size. Take your grocery bags back for a second trip,
By becoming a4 greca consumey you will saive money
by not purchasing packaging you will throw away

as soon as you get hame. SAY MO o products that |
are over-packaged.

A T A AR S R RN R S BN S B N N

We all have it within our power to protect
our drinking water.

lll-llv‘u.ltl‘w-~!lA‘lll|1‘ltll|IIi-||v.v‘-ll

Senrces Michigan Fip of the Mit Watershed Council, adapred fiom
the GEM Regional Groundwatsr Center “Ten Steps to Protect

Your Difnking Water™ poster.




Instructions:
(il in answers,
pring, and cisteibuee

Drinking Water Source{s)

“white-oul” directions, duplicate or

Possible types of pollution:

Water provider:

Number of households receiving water:

Types of treatments used:

Give drnﬁr o v fer a ;’\ﬁ(‘d}

Number of tests done to test water quality:

Does the finished water meet or exceed

USEPA standards?:

What are the key issues in terms of assuring
the high quality of the rommumty 5
water supply?:

How can the community join with the
professionals to work on those issues?

-

Please contact the following organizations
for more information.




SEPA

Linited St
Ervdrotimertal Protection Office of Water EPAGIG-F-85.007

Agoncy AB01

Aprli 1895

WATER TRIVIA FACTS

6.

0.

14.

16,

How much water does it take 1o provess & quarter pound of hamburges?
Approximately ene gallon,

Ty much water dees il take o maks four pew Yres?
2,072 sallons

What is the total amouns of water used 1o manufcture 2 new <ar, including new tires?

39,080 gatlons per car

Tow many heuseholds use private wells for their water supply?
17,000,000 houschokds

Water &5 the only substance fownd en earth paterally in the three forms.
Teue {solid, Hyuid, and gas)

13oes water regulale the wsth's temperature?
Yes {it is o natural fvsulator)

How long caa a person live withont faod?

Hore than a month

Ilow long can & person live withoul water?
Approximately one week, depending upon conditions.

How much water musta person conswine per day t maintain health?
2.5 quarts from all sources {i.e.. water, food)

How much water does a birch e give off per day in avaporation?
70 pailons

How much water does an acre of corn give off per day in evaporation?

4,000 gallons

. How many miles of pipeline and aqueducts are in the US and Canada?

Approximately one million miles, or enough to circle the earth 40 times

What were the firstwater pipes inade from in the US?
Fire charred bored logs

HMow much water is used o flush a toilet?
2-7 gallons

How rmuch water is used in the average five-minute shower?
25-50 gatlons -

. How much water is used 1o brush your teeth?

2 gallons

How inuch water is used on the average for an attomatic dishwasher?
4-12 gallons
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20.

21

27,

Siow maeh of the earth

On the average, how much waler is used o hund wash dishes?

20 gallons

Hew snany community public water systems are there in the United States?

56,000

Hlow much water do these atilities process daily?
34 hillion gallons

Of the nation's community water supplies, how many are vestor-owned?
32,500 :

How much waisr coes the aversge residence use during a year?

167,000 gallons

How much water does an individual use datly?

50 gallons ' :

What does & parson pay for water on & daily basis?

Natienal average is 25 cends

24, s surface is water?
80%

25 Of all the earth's water, how ouch is ooean or seas?
979%

25, How much of the workd's water is frozen and therefore unusable?
2%

57, Heonw much of the earth’s water is suitable for drinking water?
1%

98, Is it possible for me 1o drink water that was parl of the dinosaur era?
Yes

26, I all community waler systemns had to be replaced, what would it cost?
In excess of $173 hillion

30, What does it cost 1o operate the water systems throughiout the counlyy annually?
Dver $3.5 billion

31. How much does one gallon of water weigh?
8.34 pounds - - . .

32. How muany gallons of water would 1t take to cover one square inile with one feot of water?
219 million gallons : :

33, Haow much water is in one cubic fool? ‘ .
1.48 gallons :

34, How meny gallons of water do you get per acee, whon it rains one inch?
27,008 gallons per acre .

35. AL what temperature does water freeza?

32 degrees F, O Jegrees C
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41,

44,

51

Abwihiat lemperatare dovs wester vaparize?
ZEE degree F, 168 depgrees €

. What is the most common substance found o earth?

Water

How mach of the huinan body s water?
G2

How rmuch of a chicken is water?

5%

Hov such of & pincapple is water?
30%

How much of a tamato is water?

95%

How mach of an elephant is water?
T0%

How wmuch ol an ear of corn is water?
589

How much watee does it take to process one chicken?
1.6 pallons

How much waler does i 1ake to process one can of fruit or vegetables?
9.3 gallons

How much water does 1t take 10 process one barrel of beer?
1,260 gallons

How much water does [t take to make oae boacd Tot of fumber? 7
5.4 gallons

How wich water does it take to make one pound of plastic ?
24 pallans

How inuch water does it take to make ane pound of wool or cotton?
101 gallons

How wmuch water does it take 1 refine one barral of crude ofl?
1,831 gallons

How much does it take  produce one ton of steef?
§2,608 pallons

How much water does it take to process one lon of cane sugar to make processed sugar? -
28,160 pailons '

How much water dees i take to process ane ton of beet sugar 1o make peocessed sugar?
33,1480 gatlons .




Water Myths & Realities

Myth:  We have Jess water today than we did 100
yenrs g, o
Teality: There is the same snount of water on
Farth today as there was when the Farth was
formed three billion years ngo. The difference is
that teday many more demands are placed on water.
Recwase our demands on water continue (0 grow
“but our supplies don’t, everyone should lend a hand
10 conserve, protect, and get involved with decisions
that affect our waler resources.

Myth: We don’t have to think sbowt dnukimg
waler.- ‘
Reality: We can no fonger take our drinking water
" for pranted. Public participation is vital to
protecling our Waler resources, buiiding adecpate
treatment! plants, inproving water dehivery,
analyzing costs versus risks, and enacting
appropuate legishation. '

Blyth: Once yon vse water, it's gone,

Reality: After water is used, iU's recycled ...
ipnumerable times. Some water is recycled for use
within a week, other waler may not be used again
for years. Water is resilient and responds well 1o
treatment. However, using water and abusing
watar by contamninating lakes, streams, and wells
with toxic chemicals are twe different things. To
keep our drinking water sufe, we need not only
appropriate treatnent, but also appropnate spuree
protection.

Myth: 1flead is i your water, it's the treatment
plant’s fauit.
Reality: The most common source of lead in
drinking water is plumbing in your home. Your -
plumbing may have lead pipes or lead solder m the .
connections. 1cad is & contaminant that is .
particularly harmful to pregnant wernien and young
children. if you are cencernied about Jead in your
" water, contact your Jocal health authorities or water
atifity to find out how you can have your waler
tested by 1 certified laboratory. 1f tests reveal that
* the tead content of your water is sbove 15 parts per
billion, you should reduce your exposure 1o it.
Hints: 1. Since warm water absorbs more lead
than cold, always use cold water when you cook.
2. Because water standing in pipes tends to absorh
lend, clear the pipes before drinking by letting your
tap Tun until the wates is cold..

Myth: There are more pollulants in dnnking waler
today than there were 25 years ago. )
Reality: Not necessarily. Twenty-five years ago,
we did not have the teshnology 1o kaew whist was
in our drinking water, Today, we have
sophisticated testing instruments that enable vs to
kniow more about owr watey than ever before. The
drinking water community is continually improving
treatment processes as it Jeans more gach year.

Myth: Using a home water treatment device witl

make tap waler safer or healthier to drink,
Reality: Some people use home water fikers to
improve the taste, smelt, or appearance of their tap
water, but it does not necessarily make the water
‘safcr'or healthier to diink. Additionally, all home
eatment dévices require regular maintenance. 11
the maintenance is not performed properly, water

_quality problems may result,

Myth: Botiled water is safee thue tap water.
Reality: Mot necessarily. Unlike tap water, the
quatity of fimished bottled water is not govermment-
monitored. Studies have shown that microbes may
grow in the bottles while on grocers” shelves. You
don't need to buy bottled water for satety reasong if
yaur tap wilter meets all federal, state, o provincial
drinking water standards. {f you want water with
different taste, you can buy botiled water, but it
costs up 1o 1,000 thmes more than tap waler. Of
coutse, in emeigencics, hotiled water can be a vital

_source of diinking watgr for peopic without water.

Myth: “Mew” water is better than treated water.
Reality: Theze is very little water on farth that is
new. Most of our water has been touched by some
type of human or znimal activity, Even I remote

wildemness areas, studies have fournd baclena

- contaminating water. Therefore, it’s always best to

drink water that you know has beén treated. Before
drinking water from a stream, bodl it for one minute
at sea Jevel or three minutes at higher elevations.
‘This will eompletely kill all bacleria, viruses, and
germs.




Water Q & A

€. Can 1 tell i my donking water is okay by
just looking at i, tasting it, or smelling it?

A, No. Mone of the chemicals o microbes
that could make you sick can be seen, tasted, or
smeiled. ‘

), When I'm working in the yard, P'ra tempted
to take a drink from my garden hose, Is this
safe?

AL Mo, The water 18 safe, bul a standard vinyl
garden hose has substances in 10 keep 1t
flexible, These chemicals, which may get ingo
the waler as it goes through the hose, are not
good for vou. In addition, the oulside thread
openings at the end conld be covered with

HETING.

Q. It} travel overseas, in which countries is
the water safe to drink?

A. Hesides the United States and Canada, the
water is generally safe to drink in western
Europe, Australiz, New Zealand, and Japan. In
other countrics, you should insist on carbonated
bottled water for dnnking and brushing your
teath.

(. Is the fluonde and chiorine wm my dnokmg
waler safe?

A, Yes. When added or naturaily present in
the correct amounts, flucride in deinking water
has greatly improved the dental health of
American aned Canadisn consumers. Many
tests have shown that the zmount of chlorine
found in treated water is safe to dnnk, although
some people object o the taste. NOTE: even
in the eoirect ameunts, Huoride or the '
diginfectant chloramineg in drinking water
makes the water unsuitable for use in kidney
dialysis machines or aquariums.

0. Water often Icoks clondy when first faken
from a favcet and then i olears up, Why is
that? .

A, ‘The cloudy water is caused by tiny air

bubbles in the water similar to the gas bubbles .

in beer znd carbondted soft drinks. Aflera
while, the hubbles rise to the tep and are gone.

Q. What is “hard" water?

A. The answer may surprise you. Hardness in
dnpking water is caused by two nontoxic
chemicals-usually catled minerals —— caleium
aned magnesinm, I either of these migerals is
present in your water in substantial amounts,
the water is sadd to be “hard,” becavse making
a lather or snds for washing is “hard” '
{(hiffioult) to do. Thus eleaning with hard water
is difficult, Water containing httle calcium or
magnesium i3 calied Ysoft” waler. (Maybe ut
should e called easy, the opposite of difTicull.)
Water that does net contain enongh calciom or
magnesiim may be “too soft.”

). Whatis the cost of the water Fuse inmy
home? i

A. Prices vary preatly avound the Unied States
and Canada, but the typical cost is about $2 for
1,000 gallons/3783 hiwes. At that price you et
approximately 5 gatlons/20 litres of tap water
for a penny.

(3. Many areas near the ocean 4o not have
large supplies of fresh water. Why can’t ocean

awater be treated 10 make drinking walter

A. Ocean water can he treated, but the process
is expensive, The cost of converting salt water
to drinking water has been estimated at $5 to
57 for each 1,000 gallons/3783 hitres instead of
the $.38 to $.50 for tkeating 1,000 g;alloxts/3?85
litres of fresh water.

). Why is ocean waler salty?

A. Rainwater doesn’t contain any salt, but
when it falls on the ground, salt from the soil
dissolves in the water as it flows back down to
the ocean. When this waler evaporates from
the ocean, the salt stays behind. This has been

. going on for more than a billion years. That is

why the ocean is now very salty,

From Plain Talk About Drinkine Water:

" Oyestions and Answers About the Water You

Dvink by Dr. James M. Symons, published by
American Water Works Association.




Water Facts ol Life

“Ride the Water Cycle” with these fun facts,

< There is the same amousit of water on Earth as there was when the
Farth was formed. The water from your {aucet could centain
molecules that dinosauss drank,

< Water is composed of two elements, Hydrogen and Oxygen,
2 Hydrogen + 1 Oxygen = H,0. '

+ Nearly 97% of the world’s water is salty or otherwise tndinkable.,
Another 2% is locked in ice caps and glaciers, That leaves just 1% for
all of humanity’s needs —- all its agléculimaf, residential,
manufacturing, community, and personal needs.

+ Water regulfates the Eartl’s temperature. 1t also regulates the
temperature of the human body, carries nutrients and oxygen to colls,
cushions joints, protects organs and tissues, and removes wasles.

. 75% of the human brain is water and 75% of a living tree is waler.

« A person can live about a menth without food, but only about a week
without water. :

+  Waier is patt of a deeply interconnected system, What we pour on the
ground ends up in our water, and what we spew into the sky ends up in
our water,

«  The average total home water use for each person in the U.S. i about
50 gallons a day,

. The avérage cost for water supplied to 2 home in the 1.5 is about
~ $2.00 for 1,000 galions, which equals about 5 gallons for a penny.

« Water éxpands by 9% when it freezes. Frozen water (ice) is hghter.
than water, which is why ice floats in water.




Be Hydro-Logical

FACT: More water is used i the bathroom
than any other place 1n the home,

ACTION: Turmn off the water when you
brush your teeth and shave. Install low-flow
todets, shower heads and faucet acratovs and
vou'l] save thousands of gallons/liters of
water a year. 16's a savings that should
reduce yvour water bill,

FACT: Today there are many more people
ustng the same amount of water we had 100
Years ago. ' '

ACTION: Don’t waste water, Use it
wisely and cut back wherever you can

FACT: A dnpping faucet can waste up to
2,000 pallons/7,600 liters of water a year, A
leaky tollet can waste as much as 200
gallons/260 liters of water a day.

ACTION: Check your plumbing and repair
any leaks as soon as possible.

FACT: Lead in houschold plumnbing can pet
into your water,
ACTION: Find out if your pipes are lead or

if lead solder was used o connect the pipes, -

If you have lead in your plumbing system,
when you tum on the tap for drinking or
cooking, let.the water ran until 1t°s cold.
Mever use water from the hot tap for
cooking or drinking.

FACT: What's dumped on the ground,
poured down the drain, or tossed in the trash
can poilute the sources of our drinking’
Watcr,

ACTION: Take used motor oil and other
automotive. fiuids to an automotive service
cenier that recyeles them. Patronize
automotive centers and stores that accept
batteries for recycling. Take leflover paing;
solvents, and toxic household products to
special collection centers.

CACT: Onoaverage, 50% - 70% of
household water 1s used outdoors for
watenng lavwns and gardens.

ACTION: Make the most of the water you
use outdoors by never watering at the hottest
tirnes of the day or when it’s windy., Tuin
off your sprinklers when it’s raining, Plant
low-water use grasses and shrabs (o reduce
your lawn watering by 20% . 50%,

FACT: Lawsn and parden pesticides and

- fertilizers can pollute the water,

ACTION: Reduce your use of pesticides
and fertilizers and look for safer alternalives
to control weeds and bugs. For example,
geraniums repel Japanese beetles; garlic and
mint repel aptnds; and marigolds repel whiie

fites,

FACT: Although niost people get their
water from regulated community water
supplies, others rely on their own private
wells and are responsible for their own water
guality. ‘

ACTION: If you own a well, contact your
local health department or Cooperative
Extension Service representative to find out
how to test the quality of your well water.

FACT: Your city government and state

officials regularly make decisions that afiect

the quality of your drinking water resources,
ACTION: As the population grows and
housing and industrial interest expand, attend
local planning and zoning mestings and ask
what’s being done to protect water resources.
from contamination. Let elected officials
krow that you expect them to use their
hydro-logic to protect the water.

FACT: Public water utilities regularly test
the quality of the drnking water they provide
10 CUSLOMETS. ' ! _
ACTION: Call your water utility and ask’
for a copy of their latest water quality report.




WATER WISE
DO NOT
WASTETT

How much water does your family use?
tviultiply the ammount of water you use for’
cach activily belew by the number of times
each day you do it. Then multiply that figure
by the number of people in your household.

Times/day  #in family

Toilet Flushing  5gal. x = %+ -
A short shower  25gal. x x =
Tub bath 35gal, x X -
Teeth brushing  2Zgal. x X o=

Washing dishes with water running
3galox__x_ 7
Washing dishes with a basin
20galx x o=

Total for family =~
How much water did you use today? _
This shows your every day use of water not
including the laundry, lawn, garden, and car

washing,

Water wige
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Here are 20 guick questions to fnd out if you
know how o give drinking water a hand,

Maerk the following e or false and compare your
answers with those on the back of this sheer,

TARE FALSE

o,

¥

-~ ]
e [

™
ot

-

£l

§

i Installing 2 low-flow toilet can save 2
family of four more than 45 galions of wazer

a day.

Y - .
L. More than 75 percent of the water in

- the United States is ocated undergrodnd.

- .

3. Reading the labels on common

household products won't tell you what
I

products are harmiial 1o water

4. Americans impropery dispose of more
oif ina year than the Exxon Valder spilled.
5. Even when  recipe calls for nsing warm
or hot water, you should diasw cold water
from the tap and heat it on the stove or in
the microwave.

6. Its safe o drink waier direcdy from

| remoie strEams.

/. There are ways 1o landscape that use
barween 30 - 80 percent jess-water than

~ traditional landscaping.

8. 1f you have your own well, you can be

sure your water is safe. '

9. You can drink more than 4,000 eight-
ounce glasses of tap water for the same cost
as a six-pack of soda pop,

Give Jr-’:\jg;nﬁ i
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1O, commen outdaor bug and weed killers
can conlaminate underground water or end

34

up in your focal river or lake,

11, rhe guzhity of V.S, drinking water is
‘not regulated by the federal government for

safety. .

| 2. Two-thirds of the water youse at
home you use in the bathroom,

. .
1 7. Trash und debris around a lake won't,

affect water quality,

1 4 1t's better for water if you diy oul
leftover hiousehold products such as furpiture
polish, car wax, or latex paing, before

disposing of them.

ii. More than 860,600 new water wells are
drilled each year for domuestic, commercial,

Cand industrial use.

1 6 Letting the water vun while you brush
your teeth or shave is water wise,

1 7. tew water sources are being

discovered every day.

18. An abandoned well can be left
unsealed without jeopardizing the ground-
waler source.

19 You can ignore a leaky faucet at sork
or.at scheol. . it's only worth saving water at
nhome,

.
20. You can influence decisions your
community makes on drinking water.




1. Trae.

2, Twe.

3. False
4. True.

6. False,

=1

True,

8. False.

9. Tre.

10, Trae,

11. False,

12, Trnue.

13. False.

Y4, True,

Mational b

That's 1,350 gallonsa monthy

Howaever, 50 percent of U8, diinking

¥
&

witer It from suiface sources,

Pron’t buy products 1hiat say

“poisonous, oxic, corosive,” etc.

Heat can dissobve lead from pipes and

solder Into your eater, New houses
with lead-free solder are not as likely

i have lead probloms.

Giardiasis can be caused by animal
wWASTes in remote untreated streams.

lt's called Xeriscape™.

Contaminants can seep through the
ground — have your well tested for
contamingzls by your local Health
Depariment.

In some cities, the number of plasses
caa go s high as 15,000,

They can seep indo the water under
ground or rain Can wash them into

surface water,

The 1.5, government regulates quality

and cuerently has standards for mose
than 80 contaminants,

Shasvers and teilets are the major

users,

Even though seme landfills have 2
pratective lining, ivakage can occur
and contaminate groundwater,

19, False.

15, Trae.  Many are deilled 1o monitor water
Cquality in aquifers and in arcas around

dump sites.

16, False, 1 wastes vwater,

17. False.  We have identfied or are using most

water sougces in tho (05,
All unused wells should be capped,
Open wells can provide a route for

18, False.

confaminanis 1o reach aquifcrs.

It's smait W save wWiater o matter
where you arg,

Call your water utility company, speak

up at public meetings, write a letier to
your City Council -— you can
1

20, Trué.

affect decisions

© Amerigan Water Works Association

Permission 15 geented 1o the gedia and the following )
urzapizations and their members w0 reprint the Blue Thumb
Quiz in whaele or in part: American Water Works Associstion,
U.8, Environmennl Protection Agency, American Ground Waler ‘

CTeast, VS, Depuranent of Agriculiure Extension Servics,

The League of Women Voters, Waiter Education Foundaton, )
thational Geographic Society, Asseciation of Steie Prinking
Watter Administmtors, Hutioou! Associztion of Water Compandes,
Associution of Metropolitan Water Agencies, and the American
Library Association,

rinkiag Water Weeak Headquartres, $§668 Wair Quingy Ave., Denver, Galarado 80238




Wwater Facts of Life

Cele brai:(,, Wﬂu r with these fun facts,

1.

©

10.

Water that Es safa to dr;nk is called potable (pronounced pd'ta-bal).

It costs ovar $3.5 billion to operale water systéms thioughout
the Uniled States each year

Groundwaler ls water that sinks into the upper porlion
of the earh’s surface, )

One ear of com is 80% waler.

It takes 39,000 gallons of water to manulactiure a new car
and its four lires. :

For the pr-i;:e of a single can of sode ;
many communities deliver up to 1,000 galions of fresh, clean

drinking water to homes.

Esch year, nearly 10,000 cubic miles of water flows aiong the
world's fivers to the aceans,

oublic water suppliers in the US process nearly 34 billion gallens
of water per day for domestic and public use.

On average, 50%~70% of household water is used outdoors for

watedng lawns and gardens.

Armericans drink more than 1 billion glasses of tap walter per day.




Plue Thumb Kips and
Tricks
Get involved and use thesé Blue Thumb Tips and Tricks

to help conserve and protect water,
our most precious natural resource.

Tim:  Seevele waier from fish janks,
} Y

Trick: Use il to water plants. Fish ermulsion is a good, inexpensive fortiizer high
in nittegen and phosphorous,

Tip:  Gheck faucets for leaks.

Trick: Do-t-yourself and replace worn washers perfodically.

'?ip: Promote water pollution prevention in your neighbarhood.

Tricks Organize the cleanup of a river, lake, stream, or canal in your.community.

Tip:  When watering the tawn, avaid watering the house, sidewalk, or street.

Trick: Adjust sprinklers sa only the lawn is watered.

Tip:  Don't let the tap run every time you want a drink.

Trick: Fill & pitcher with tap water and put it in the fridge.

Tip:  Never pour toxic chemicals down the drain; on the ground, or In the trash.

Trick: Choose natural household cleaners like borax, ammonia, vinegar, and
baking soda and recycle hazardous hausehold waste at waste collsction

canters. -

The Chinese

Tip:  Promote waler conservation by watering trees and plants only once a week.

discovered ‘ _
the puriﬁ/i ng Trick: Place a layer of mulch around trees and plants to retain waler,
effects of Tip: Know how often your lawn needs watering.

boiling water. ‘ T | . |
Trick: Use a moisture indicator to tell when your fawn needs watering and when

it dossn'

Tipt  Getinvolved and veice your cpinion about water issues in your COMmunity.

Trick: Attend a water board or planning commission meeting.
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The Water Sourcebook Series
The Water Sourcebook Series (K - 12) is now available on CD ROM,

The Water Sourcebook Series was developed in partnarship with EPA, Region 4, the
Alabamna Department of Environmental Regulation, and LEGACY - Partners in
Environmental Education over a 6-year period. The hard copy Water Sourcebook
Seres consists of a set of 4 volumes appropriate for Grades K - 2, Grades 3 - 5, Grades
6 - 8, & Grades 9 - 12. Each volume is a flexible comprehensive environmental
gducation program on waler issues. the Water Sourcebook Series explains the water
managemon! cycie using a balanced approach and how it aftects every aspect of the
environment. The curriculum provides strong science and math content, but also links
these subject areas to social studies and language arts. Each Walter Sourcebook
comtains hands-on activities and investigations, fact sheels, reference materials, and a
glossary of terms. There aje 5 chapters contained in each book, Introduction to Water,
Drinking Water and Waslewater Treatmeni, Surface Waler Resources, Ground Waler
Fesources, and Wetland and Coastal Waters, The Waler Sourcebook heips Kids learmn
about water, “use what you need and don’t pollule” is the message sent to children
through the Water Sourcebook Series.

Over 58,000 copies of the hard copy Water Sourcehook Series (Grades K - 2, Grades 3.
-5, Grades 6-8 & Grades 9 -1 2) have been printed and over 10,000 CD ROM have
been produced. A hard copy Spanish version is availabie for the Grades 3-5. The
majority of the teacher training and distribution of the books are being done in Alabama
by LEGAGY - Pailners in Environmental Education, in Georgia by the Georgia Water
Wise Council, and throughout the remaining United States and in foreign countries by
the Water Environment Fedaration.  Over 20 Countiies throughout the world have used
the Water Sourcebook Series o educale their children,

For Further Water Sourcebook Sefies information Contach:

EPA, R4 - (404) 562 - 9345
www.epa.gov

LEGACY, Inc. in Alabama - (834) 270 - 5921
www legdcyenved.com .

Georgia Water Wise Council - (770) 483 - 9474 '
www.qriffin.peachnet.edufwaterwise/wwe.him

Water Environment Federation - (B0O) 666 - 0206
www. wef.org ‘




meluded at the end of the guide 1w help equip teachers to deal with concepts and words used in

the text which may be unfamiliar,

ORGANIZATION OF INDIVIDUAL ACTIV ITIES

Erch activity is organized in the same way, detailing objectives, materials needed, background
mformation, and procedures, Following is a brief summary of what you should axpect to find in

gach activity,

OBJECTIVES:
SUBJECT:

TIMIE:

MATERIALS:

BACKGROUND

INFORMATION:

ADVANCE
PREPARATION:

PROCEDURE:

Setting the Stage

Deseribes what the student should be able to do when the activity is
completed,

The gencral subject(s) to which the activity applies: Sciences,
Mathematics, Social Studics, Language Arts, and so on.

The approximate number of minutes needed to cotnplete the main
é.\it‘;misc(s). More time may be needed for the follow-up and extension
exercises, Some activities or follow-ups may require collecting data over
several days/weeks, but will only need major time blocks at the beginning
and end of the activity to explain, present information, and reach
concliisions, o

List of materials needed to complete activity,  Allernatives and optional
matenals are listed where appropriate. I the basic’ materials are not
immediately available in your classroom, they can often be borrowed from
other classes in the school, or local college or university science
departments, local government agencies, or area businesses,

Background information specific to the activity.  This material is
suggested as a basis for teacher lecture and/or swdent discussion when the
found in the Fact sheets located in the back of the guide.)

Directions for the teacher/student to prepare materials in advance.

Complete directions to conduct the entire activity, including follow-up and
extension ideas, Includes teacher sheets, student sheets, and teacher keys, -

Introduction of the main ideas of the activity to the students. This section
may use student discussion questions/topics, sharing the pertinent
background information, a demonstration or activity, or a combination of
these, ‘




Activity Step-by-step instructions on how to do the activity. This sometimes ends
with questions to demonstrate that students understand what they have

done, <
Extension Suggestions for extending the activity into other subject arcas and/or
suggestions for other refated activities, This pait of the activity is optional..
Seme may be used as ongoing projects, while others may be used as
additional classroom work for advanced students or for extra credit.
RESOURCES: Reference materials used either in developing the activity or to provide
© additional information and addresses Tor ordering materials used in the
activity. -

ACTIVITY PREPARATION

Onee you have decided on the activity(ies) you will be doing, check the materials list. You will
need o take into account the number of students or student teams i your class(es). Many
muatetials are readily available, but some may need to be borrowed or purchased ahead of time,

Prepare copies of all the needed student handouts and/or transparencies or ather materials for
your use. NMost activities contain ready-made masters for these. Teacher and stadent sheets can
be easily removed from the binder and replaced after photocopying or producing a thermofax
master for print duplication. Seme activities also contain suggestions to make a transparcney for
use with an overhead projector. Transparericies may be made by a thermofax, a photocopier, or

by fracing.

If you plan to have the stadents do part or all of the extension suggestions, you will want to add
additional materials to your list: You may also need to locate other sources of information or
telephone munbers complete the exténsion. Many resource names and numbers can be found
in the back of this book. Some exiensions ¢an be started simuitaneously with the regular activity.

As you read through the activity, decide whether you will do optional suggestions. Check the
suggested time for completion of the activity and add time needed to do any extension activities,
The time needed may vary from class to class. These activities have all been field tested in
secondary school classrooms. However, you might want to do a trial run of the activity yourself
to evaluate the time needed and areas where minor problems might oceur, It is also a good idea
to mark points in the text where nataral breaks can be taken to divide the activity into class,

penods.

The fact shects included in the back of the guide and the background material included in each
activity should provide the information necessary for your preparation. Further reading may be
found in the list of resources at the conclusion of each activity. If these resources are not readily
available, lists of additional resources are provided at the back of this Sourcebook.

PA G-INATION




Fach chapler is page-numbered separately and is designaled with an’appropriate chapter number,
Vor example, the “Introduction” chapter begins with page 1-4, the “Drinking Water and
Wastewater Treatment” chapter begins with 2-1, and so on.
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faclt sheet

Tips For Maintaining Your Home Heating System:
Prevent Heating Oil Leaks and Spills

Cleaning up oil leaks from home heating systems can be very expensive.
cost can range betwoen $20,000 and $80,600, wilk some clsanups costing
significantdy more. Here are some ways 10 save mmwy, help prevent leaks and
and protect the environment.

The average

spills,

Tal
en For all heating oil systemns:

PROTEGCT

+  Annually:
> lnspprt for teaks. Look al the tank, fuel delivery ling, vaiw,; piping, -
and fittings.

¥ Have your oif company:
: v Clean the Turnace and repair of replace damaged paris, A well-
mainiainad furnace means fower fuel bills and <:iﬁ:aner omissions,

v nstall an or! safety valve or repiace the fuel whvrzry Bne with ane
encased in a protective sleeve. These are iNexponsive
upgrades, Contact the fire den: sitment to (‘zalrrmmo if a1 pe\rmal is

required for this worlc,

»  Each fall, inspect the'vent pipe o ensure that itis free of ubslrur_lmn‘“
and that an audible signat (whistis) is on the vent. Oil company
persennet listen for the whistle to help avoid averfils, a commoen

- source of spills,

Alleast every 10 years, have the Uli tank cleancd o, Over time, waler {from
condensalion} and shudge can cause coirosion resulling in ?ezaks.

v When appropriate:
¥ Remove abandoned il and vent pipes immadiately.

5 Cteaflyvmafk the location of the tank's {ill pipe,

% Consider upgrading to a modern, fuel-efficient furnace.

Typice Jl Above-Crotnd Home Healing Cil Systemn

Yenl Pige

Fill Pipe % -

%

Heme
Heafing
1 il Tank

Heating Ol Terk
© Tray or Pan

Uneraded Fuel Delivary Line Protective ﬁipese
PE Y -

HSFS.doe + Pags t of 2



Haszachuselts Dopanment of
Eavitonmenlal Protecton
Ons Winler Stiaet

Qasion, AMA 02 108-4T746

Gammanyealit of
RMasséchusstis

Jape Swilt, Covernoy

Exocutive Office of
Ervironmental Affairs

Bob Durand, Secratary

Depattment of
Eaviropmantal froleetion

Lauren A, Liss, Sammissioner

‘Preduced by the
Buiesu of Wasle Sita Cleaoup,
January 2002,

Prinled on resysled paper,

This inforenation is avaitable in
a{lez}néie format by cailing owr
ADA Cogrefinator at
(B17)574-6872.

For underground tanks:

Detenming if the underground storage tank is made of staed (common} or
fherglass (rare). Most steel underground storage tanks will last approximataly
10 1o 20 years. if the lank is older than that of the aga is unknown, replacs it
with an above-ground storage tank. Locale your new tank under a shelter, o
inside a hasement of garaae, lo grevent rust, corresion, or damage,

o Ask your ol company to inspect the stabiiity of the atove-ground tank. A full
275-gallon tank weighs more than 2,000 pounds? They have metal Jegs and
should sit on a concrete pad. i the tegs become Joose or the pad cracks, ihe
tank can fall over and ruplure, ' -

Replice an outdoor above-ground storage tank that has been uncovered for
10 years or longer. These tanks rust from the inside out, so clizaning or
nairting the outside does not usually proleng their Fe.

»  Profect the tank from the weather, such as falling snow and [ce, and prevent
rupturas by lree limbs, '

For indoor above-ground tanks:

s Inspectindoor above-ground storage tanks for signs of pitling and corrosion,
particularly &t the boltom of the tank,  Tanks primarily rust from the inside out,
so # signs of aging are present, replace the tank: Incoor tanks do not jast

“more than about 30 years, and ofien their lifespan is much shorter.

«  Consider placing a plastic heating oit tray or pan under the lank, This makes it
easier lo keep the lank arca clean and help identify and conlain small leaks.

If your oil company ofiers to perform a "lightness test,” ask if this could cause a
problem. Generally, these tests should NOT be performed on older residentisi healing
ol systema. Because of thf.z\pressufe used during a Hightness lest, dlder equipment
con fall, causing a leak ar spill. If you have & tank, fuel delivery line, valves, piping, and
fittings on which it Is inadvisable lo perform a tightness test hecause of age or
condition, then it is probably batter lo replace the equipment that is causing the
concan, . ,

Visit our Web site or call for more information. Access DEP's Web sile at

ittp-fiersv mass. govidep/bwseifacts. him to review related documents, including.
‘Heating Oif Delivery Lines” (hitp:!/‘.-m'w.mass.govfdep/bwsc.’ﬁies/deline.hl_m), or call

" the DEP Helpline (817-338-2255 or 800-462-0444) and select oplion 2.

If you suspect an oil leak or spill, immediately cantact your ail campany and fire
depariment for assistapce, Leaks or spilis of 10 galions or more must be reported lo
DEP within 2 hours, To repori a leak or spiff, call DEP (within 2 hours) and the fire

depar‘xment.

DEP’s 24-hour statewide emergency response number is 888-304-1133.

HeatingSystemiactSheel « Page 202




MASSACHUSETTS DEPARTIEMT OF FOOD AND AGRICULTURE FACT SHEET - FARM PRODUCTS AND PLANT INBUSTRIES

Animal waste from barmyards, manure pits and field application can
poliule ground and surface water when not contained or applied
properly. By making Best Managemant Practices (BMPs) part of
a consérvalion plan, a farmer can greally reduce the chances of
contamination. A manure system should prevent contamination of
water in lakes, streams, springs and walls,

BMPs are managerial, such as manure management, rotational
prazing, and conservation tillage, or structural, such as manure pits of
lagoons, terraces and fencing.

MANAGERIAL

Apply manure approprisfely - Determine the rate of appiication tha will fulfill the crop's nulrient needs
withold causing anvironmental prablems, This includes: :

«  Timing - Spraad manure only when conditions are favorable. Avoid spreading manure in the winter
ar sarly spring, because manure applied lo frozen ground can pollute surface walers during ¢ spring
thaw run-off. |f winter application is required, cnly spread manure on sod-covered fields where
manure won't runoff as easily. Do not spread manure in early spring, because the soil is often
saluratnd,

! ocaton - Avoid spreading manure on slaped lands or areas whare manure could seep inlo waler
soursas such as wellands. Do not spread manure within 200 feet of a waler source uniess it can
immediately be incorporated into the soil.  Aveoid manure application on fand subzwt {o annual
flaading, especially during flocd prone periods.

« |ncorporation- Manure incorporated into soil is less prone 0 N off than if it remains on the surfacs.

Incerporate manure into the soil within 72 heurs of application. Hm, is particufarly imporiant on

slopes, near waler bodies and during veet seasons.

Test Sail and Manure
«  Soil tesling helps a farmer te decide what the nutrlent needs are for the crop.

«  Manure testing shows levels of nutrients in the manure.
By comparing the results of both tests, farmers can appiy the rsght amount of manure. MNever apply
more nutrients than nesded - Ihis is the first step In reducing nutrient run- -off,

Create a Composting site - By composting manure and other arganic raterials the farmer produces an.

excellent soil conditioner.
«  Composting shrinks the weight and volume of manure and simplifies handling.

«  Camposting decreases cdors and reduces the amcunt of pathagens.

install and Maintain Buffer Areas. Riparian buffer zones are vegetated areas petween streams or rivers
and crop or pastureland, These forests and grasses act as living filters by absocrhing nutrient and chemical

run-off,
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Store manute properly - Manure should be stored in propefly located and consiructad facilities,
ihe storage facility shoutd be:

o Covercd, contained, and impermeable o prevent runoff or leaching 10 the ground

e Have the capacity 1o hold a minimum of 3-6 months of manures,

Control Barnyard Run-off - Run-off from pooerly managed barnyards and feedlols can carry
pathogens, nultients and oxygen-gemanding substances inlo waller SOUrCes.
«  Shape barnyards by grading or filling so that run-off can be directed o a controlied outlel
such as 8 Sefling Bagin '
o Grass Filter Strips absorb nubrients from run-off reducing threats to surface walers

Imstail Fencing - For safely, ivestlock standing, feeding, and grazing areas are prohibited within
100 fest of drinking waler reservoirs and their tibutary streams. Construct barriers that prevent
lvestock or wildlife frem accessing walter sources, The farmer inay need o bing water Lo fivestock.
rather than Hvestock 1o watern

Construct Stream Crossings - Trampied stream banks oroda easiy alfowing manure and
sediments into surface waters. Limit the amount of access ivestock have lo stream banks by
directing them over canstructed stesam crossings.

Build Diversions and Terraces - Divert run-off from critical areas using these channeled ridges
or sarthen smbankments constructad perpendicutar to slopes.

Install Grassed Waterways - Matural or constructed vegetated
channels’ which fiter and divert run off away from watar
{ESOMICES,

Use a Conservation Plan - Farm operators should have a
conservalion plan designed o oplimize crop vieid and minimize

" efferts on ground and surfoce water, This plan could include
many ol the guidelines dascribed in this fact sheel.

Any questions or cancerns about manure use should be directed to:

The Farm Products and Plant Industries at the Massachuselts Department of Food
and Agriculture (DFA), 251 Causeway Street, Boston, MA 02114. Telephone: 617-

626-1700. Website: www.mass_dfa.org

For additional information on Best Management Practices, developing aconservation
plan, or creating a composting site, call your local United States Department of -
Agricuiture Conservation Service office or contact the Massachusetts Department of
Food and Agriculture at 617-626-1700 or access their web site at www.massdfa.org.

Funding for incorgorating BMP's to a farm is available through both the USDA and
MFDA.
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Your Seotic System

A Refer

em

Caring for Your Septic Syﬂ*

The accunulated solids in the bottors of the septic tavk sheuld be puniped
out every three {o five years to prolong the life of your systein. Seplic

1y

systems must be maintained regularly 1o stay working

Neglect or abuse of your septic system can cause it to fail. Failing septic
systems can .

o Cause a serious health lhre&{ to your f‘mn] and neighbors,

o degrade the environment, especially lakes, siru*ms and groundwqte

s reduce the value of your property,

» be very expensive to repair,

« and, put thousand of water supply users at risk if you hive ina publ
water supply watershed and fail to maintain your system.

Be alert to these warming signs of a failing system:

o sewage surfacing over the drainfield (especially after storms),
». sewage back-ups in the house,

« lush, green growth over the drcu.nﬁeld,

» slow draining toilets or drains,

+ sewage odors.
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Tips to Avoid Trouble

DO have your tank pumped out and system inspected every 3 o 5 years by a
8

licensed septic contractor (listed in the yellow pages).

DO keep a record of pumping, inspections, and other maintenance. Use the
back page of this brochure to record maintenance dates.

DO practice water conservation. Repair dripping faucets and leaking toilets,
ran washing roachines and dishwashers only when {ull, avoid long showers,
and use water-saving features in faucets, shower heads and toilets.

DO learn the location of your septic system and drainfield. Keep a sketch of
it handy for service visits. If your systemn has a flow diversion valve, learn its
location, and tum it onee a year, Flow diverters can add many years to the life
of your system. o

DO divert roof drains and sucface water fron1 deiveways and hillsides away
from the septic system. Keep sump pumps end house footing drains away
from the septic system as well,

DO take leftover hazardous housshold chemicals to your approved hazardous
waste collection center for disposal. Use bleach, disinfectants, and drain and
toilet bow! cleaners sparingly and in accordance with product iabels.

DON'T allow anyone to drive or park over any part of the system. The area
aver the drainfield should be left undisturbed with only a mowed grass cover.
Roots from nearby trees or shrubs may clog and damage your drain lines.

DON'T make or allow repairs o your septic system without obtaining the
required health department permit. Use professional licensed septic
contractors when needed.

DON'T use commercial septic tank additives. These products usually do not
help and some may hurt your sysiem in the long run, :

DON'T use vour toilet 23 a trash can by dumping nondegradables down your
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toilet or drains, Also, don't poison your septic
pouring harmful chemicals down the drain. They can kill the beneficial
hacteris that treat vour wastewater. Keep the following materials out of your

septic systent

NONDEGRADABLES:
grease, disposable diapers, plastics, ele,

POISONS;
gasoling, oil, paint, paint thinner, pesticides,
antifreeze, etc. ‘

septic System Explained

Septic systems are individual wastewater treatment systems that use the soil
{6 treat small wastewater flows, usually from individual homes. They are
typically used in rural or large Jot settings where centralized v astewater
treatinent is impractical.

There are many types of seplic systems in use today. While ail seplic systems
are individually designed for cach site, most septic systems are based on the

same principles.

A Conventional
- Seplle Systemt .

A Conventional Septic System

A septic system consists of a septic tank, a distribution box and a drainfield,
all connected by pipes, called conveyance lines.

Your septic systern treats your household wastewater by temporarily holding
it in the septic tank where heavy solids and lighter scum are allowed to |
separate from the wastewater. This separation process is known as primary
weatment. The solids stored in the tank are decomposed by bacteria and later
removed, along with the lighter scum, by 2 professional septic tank pumper.

After partially treated wastewater leaves the tank, it flows into a distribution
box, which separates this flow evenly into a network of drainfield trenches.
Trainage holes at the botom of each line allow the waslewater to drain Into
aravel trenches for temporary storage. This effluent then slowly seeps into the
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subsuiizee soil where it 13 frther treated and puritfied (secondary treatment).
A property fanctioning septic system does not poliute the groundwater,

vor More Information o

A videotape version r)fihm orochure, also entitled "Your Septic System: A
{nade for Homeowners", is avaiiable through the EPA Small Flows
Clearinghouse. Call 1-800-624-8301.

For more information about maintenance or inspection of your septic system,
contact your local board of health or the Department of Envirommnental
Protection:

Central Regional Office (508) 792-7650
Northeast Regional Office (978) 6617677
Southeast Regional Office (508) 946-2700
Western Regional Office (413) 784-1100
Boston Office (617) 292-5673

[Contact: Douvglas Rothi@state.m IERIER 5]

- [Bureau of Resonrce Protection Publications) [Consumer Infornation)
[(Bureau of Resource Protection Home] [DEP Publications] [DEP Home!]

Revised February 2002

Privacy Policy




Consumer Protection Tips: Septic System Inspections and
Repairs

Across the Commonwealth of Massachusetls, failing seplic systems and
cesspools are a major cause of contaminated drinking water, tainted shellfish
bads and palluted beaches. Title 5 of the State Environmentai Code protecls
you, your family and your neighbors from these public health threats by
requiring inspection of privale sewage disposal systems before the sale,
expansion or change in use of properties where they are present, Inspection
results are reported to local boards of health. Most systems will pass
inspection. Systems that fail must be repaired or upgraded.

If you own a home with a septic system or cesspool and have pians (o put {
up for sale, add a bedroom or convert it lo a different use, you will need to
have your system inspected - and possibly fixed or replaced. This brochure is
intended to help you make the right decisions about who to hire and how to
finance repairs if they are necessary.

You'd Better Shop Around

When you need to hire a system inspector, there are lwo important
things you need to bear in rmind. First, inspection fees are not regulated
by the Department of Environmental Protectlon or anyone else,
Inspectors can charge whatever their cuistorners are willing to pay. The
fee also may vary depending on the camplexity of the inspection.
Second, only certain professionals are qualified to perform Title 5
system inspections:

o Professionals who meet experience requirements and have
passed a DEP- adminislered exam;

o Registered Sanitarians;
Certified Health Officers; and
Registered Professional Engineers who spectahze in civil,
environmental or sanitary engineering.

For a list of qualified system inspecitors in your area, contact your local
board of health or call DEP's Title 5 Hotline at (617) 292-5886 or 1-800-
266-1122..

But before hiring anyone, do seme comparison shopping:

o Get written estimates from several inspectors. One key question
to ask is whether the price cf the inspection includes pumping




ihe systern; often it dees not,
o Ask for and check each inspector's identification and references.
Before signing any contract, be absolutety certain that it spells
out precisely what work is going to be done, how much it is going
to cost, what the payment terms are, and what, if any,
guarantees the inspecior is willing to provide,
o And, once the inspection is complete, make sure the person who
signs the form is the same perscn who conducted the inspection,

[0}

What To do If Your System Fails

If your septic system or cesspoo! fails inspection, Titte 5 allows up to
two years for the completion of repairs or an upgrade. The first thing
you should do is contact your local board of heallh, which needs to
approve all upgrades and most repairs, and can tell you that will be
required. .

Again, shop around. Get written estimales, check qualifications and
references. Remember that you are under no obligation to have the
person who inspects your system perform any other work an it In fact,
you may want {o hire separate contractors. While most septic system
professionals are honest business people, as in any other profession
there may be a few "bad apples” who try to take advantage of the
consumer. If you ever believe you have been treated unfairly by a
system inspeclor, soil evaluator, engineer, or system installer, call the
Massachusetts Environmental Strike Force at (617) 566-1000.
Repair or upgrade costs will vary depending on the nature of the
problem, soil conditions, proximity of the system lo water supplies, and
the size of the lot. Tille 5 does not specify who must pay for the system
inspections, repairs or upgrades. Keep that in mind if you are planning
to sell your home. You may find during negotiations that the prospective
buyer is willing to assume some or all of the costs. Just be sure to
consult with a lawyer or mortgage lender who is familiar with Title 5
before shaking hands on the deal. .

Even if you have no plans to move, you may qualify for one or more
programs designed to help homeowners pay for septic system or
cesspool repair or replacement:

o Many cities and towns either have in place now or are working to
establish "betterment” loan programs to provide homeowners
with long-term, low-cost financing;

o The Massachusetts Housing Finance Agency (MHFA) and
Federal Farmers Home Administration (FHA) offer low-cost
financing to those who qualify;

o Pending state legislation would provide for septic system repair
tax credit of up to $2,500 per homeowner.




For additional information, contact your local board of health, MHEA at
617/854- 1000; FHA af U.8. Depardment of Agriculture, Washington,
DC 20250 or your state legislator. '

Protect Your Investment

One of the best ways to ensure that your septic system or cesspoo] will
pass inspection is lo keep it on a routine maintenance schedule. Al a
minimum, you should have it pumped out every three years. If you use
a garbage disposal, annual pumping is a must.

And a word about seplic system additives: There isn't one on the
market that can make a failing system pass inspection. DEP approves
septic system additives, but only to ensure that they will not harm your
system or the environment. DEP does not evaluate the accuracy of
claims manufacturers make about the effects their products will have on
system performance.

Remember, that even the best-maintained system in the world cannot
last forever. Like anything else, it will wear our over time, slop working
properly and need to he repaired or replaced.

Need More Information?
If you still have questions about getting your septic system or cesspool

inspected, repaired or upgraded, please contact DEF's Title 5 Hotline &t
(617) 292-5886 or 1-800-266-1122.
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Tips For Maintaining Your Home Heating System:

Prevent Heating Oil Leaks and Spills

Cleasing up oil leaks from home heating systems can b very expensive, The average
cost can range between $20,000 and 550,000, with sorme cleanups costing
significantly more, Here are some ways to save money, help prevent te teaks and spifls,
and protect the environment,

For all heating oil systems:

Annuaily:

> Inspect for leaks, Look at the lank, fuel defivery line, valves, piping,
and fitkings. .

P Have your oil company,

v Clean the furnace and repair or replece damaged parls, A well-
maintained furnace means lower fuel Bills and cleaner emisstons.
v Install an ot safety vaive of replace the fuel delivery line with one

encased in a protective siceve, These are inexpensive
upgrades, Conlact the fire department to delermine if a permit is
required for this work.

Each fail, inspect the vent pipe to ensure that itis free of obslructions
and that an audible signal {whistie) is on the vent. Oil company
personnet listen for the whistle to help avoid overfills, a common
saurce of spills, '

v

- Ableast every 10 years, have the ol tank cleanad out. Over lime, water (from

condensation) and sludge can cause eorrosion resulting in leaks,

When appropriate:
» Remove ahandoned fill and vent pipes immeadiately.
» O lcarsy ark the location of the tank's fill pipe.

> Gonsider upgrading to a modern, fuel-efficient furnace. -

Typical Above-Ground Home Heating Oil Systetn

e, o

Vent Pipe —-———] - ’ —
fill Pipe ﬁ
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Heating
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¥ Heating Ol Terk
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Upgraded Fuel Delivary Line Protective Siseve”
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For underground tanks:

« Determine i the underground storage tank is made of steal {commen) or
fiberglass {rare). Most slee! underground storage larks will last approximately
10 to 20 years. I the tank is older than that or the age s unknown, replace it
with an above-ground sterage lank. Locate your new/ tank under & sheiler, or
inside a basement of garage, 10 prevent just, cormasion, of damagh. :

» sk your oll company o inspect the stability of the above-ground tank, A full
275-gallon tank weighs more than 2,000 pounds! They have metallegs and
shauld sit on a concrete pad. |f the legs become lucse or the pad cracks, the
lank can fall over and ruplure,

«  Replace an ouldoor above-ground storage tank hat has baen uncovered (o
10 years of longer. These lanks rust rom the insids out, 5o cleaning or
painting the eutside does not usually profony their e,

. Protect the tank from the weather, such 25 falling snow and ice, and pravant
ruptires by free imbs.

For indoor above-ground tanks:

« nspectindooer shove-ground storage tanks for signs of pitting and corrosion,
particularly at the bottom of the tank. Tanks primarily rust from the inside out,
56 if signs of aging are present, replace the tank, indoor tanks do not last
more than about 30 years, and often their Efespan is much shorter.

«  Consider placing a plastic heating oif tray or pan under the lank. This makes il
easier 1o keep e ook area clean and help idenlify and contain small leaks.

v

if your oif company offers to perform a "Hightness test,” ask il this could cause a
problem. Generally, lhese tesis should MNGT be periormed on oider residential heafing
oil systerns, Because of the pressure used during a tightness lest, older eguipment
can fall, causing a leak or spill. If you have a tank, fuel delivery fine, vaives, piping, and
fittings on which it is inadvisable to perform a lighiness test because of age or
condition, then itis probably betler to replace the equipment that is causing the

CONCarmn,

Visit sur Web site ar ¢all for more information. Access DEP's Web site at
htip:/iwww.mass,gov/idep/bwsclfacts.htm to review related documents, including
*Heating Oil Delivery Lines” (tmp:!i\.v\w;.mass.gov/depibwssc/ﬂiesideﬁne.hsm), or call
the DEP Heipling (81?-338-2255 or BOG-162-0444) and select option 20 ' '

If you suspect an oil leak ar spill, immediately contact yaur oil company and fire
department for assistance, Leaks or spills of 10 gallons or more rmust be reporied 10
DEP within 2 hours. To report & leak or spill, caill DEP fwithin 2 hours) and the fire
deparimenl. '

DEP's 24-hour statewide emergengy response number is 888-304-1133,

HeatingSystemPaciShest « Fage 202




BWHC-Provention - Worth Many Peunds of Cure

dep.homie = talendar v new edditiogs » seanch » st map

SR
wasie sile

~ cleanup

jwasm sie cleanup fopics:

]'DE ¥ general to;ﬁics:

Prevention - Worth Many Pounds of Cure!

No where is the old adage about prevention more relevant. If you have not yet
experienced a problem, or even if you have, you might want to consider the
following advice about common situations, to aveid {(or avoid repeating) future
problems.

Fuel Ol Storage Tanks

Here's what you should do for the number one contamination
problerm among homeowners and small businessas:

« Replace or Upgrade Buried Tanks - The average period of ime an
unprotected steel tank can be buried in the ground before springing a
leak is only about 15 years. This is only a rough rule of thumb: -
depending on site conditions and tank design and construction, any
given tank may experience failure much sooner or much later than this

“average value. Eventually, however all tanks can leak, and the costs to
clean up the mess could easily run into 5 figures. So, as soon as you
can, plan on replacing an old buried tank, either with a modarn corrosion-
resistantprotected tank, or better yet, by installation of a free-
standing/above-ground tank. For mare details, please refer back to the
main Hormeowners Web Page to download documents including
Removing Your Underground Heating Oil Tank - A Homeowners Guide
(1996), the DEP draft publication Assessing Contamination at
Residential Underground Heating Off Tank Closures, and othe
homeowner and small property owner material. ’

'« Replace Old/Rusted Free-Standing Tanks - If you have an old, rusied
- free-standing oil tank in your basement, ask your oil dealer ahout
whether it shoutd be replaced. The Bureau of Waste Site Cleanup
(BWSC) responds to a number of spilts where the use of new high-flow
fuet oil delivery systems "blows out" the ends of weaker tanks.

« Replace Your Oil Supply Delivery line - By code, the oil tank in your -
basement has to be a certain distance from your furnace, Oilis
trapsferred from the tank te the furnace by means of a delivary line.
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These lines are lypically small-diameter coppet tubing, and are usually
Buried balow the concrete basement floor. Unfortunately, the corrosive
nature of concrete tends jo create holes in these Hnes, which could lead
lo the (substantial) leakage of ol into the soil below the basement floor,
Often, this can oceur for years without being noticed. Evertually, the ol
may surface in a basement sump, 50 drain, or neighboring drinking
water well. Talk to your il dealer about replacing these fines with more
modern, cortosion-resistant, double-walled piping systems. This can
usually be done for a modest price, and is ane of the best insurance
policies your can buy for pollution prevention!

samove Old /Unused Fill and Vent Pipes - On occasion, an oil tank in a .
basemenl is removed, but the fill pipe (through the exterior wall) is left in
place, Periodically, BWSC responds 1o epills where an oil delivery was
mistakenty made to one of these disconnected il and vent pipes - and
where oil was pumped directly inlo a basement! If the tank is removed,
immediately remove the fill and vent pipes. il the tank is unused, take
steps 1o lock or secure the fill and vent pipes, to prevent accidental
deliveries.

Saptic Systems

Septic systems, and especially cesspools and drywells, are direct routes
to the environmeni, NEVER discharge gasoline, oils of chamicals into

these systems, Not only is this illegal, bul it has the potenlial to
contaminate soil and groundwater, and creale a "hazardous wasle” site
that will be very costly to clean up. “Of particular concern are chlorinated
solvents, like trichloroethylene (TCE), trichloroethane (TCE) or
perchiaroethylene ("perc’) - some of which were in the past marketed as
drain cleaners. These chemicals are heavier than water, and will "sink" if
_dischargad to the groundwater. They are aiso resistant to biological
nreakdown, and can travel great distances (up to a mile or more} in the
groundwater. BWSC is aware of a number of neighborhood
cornmunities where private drinking water wells have been impacted (or
shut down) because of contarmination that likely came from septic
system/dry well discharges. '

Ashestos

In many older hormes, asbestos-containing materials were used for
insulation of furnace/stove piping and associated ducltwork. Insome
homes, asbestos-containing cementious siding materials and shingles
were used. In either case, the inappropriate removal and disposal of
these materials could expose you or your neighbors to cancer-causing
asbestos fibers: For that reason, there are s;rict regulations on how
these materials must be handled, and where they can go. Contact the
appropriate DEP Service Center for more information and details if you
are planning rencvations that will involve: disturbance or removal of these
materials. Note that the unpermitted removal and disposal of asbestos
matenals is not enly illegal, but may alsa resultin the creation of a
mhazardous waste” site that would fall under the jurisdiction of MGL ¢,
91F and the Massachusstts Contingsncy Plan - and necessiate an
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expensive ceanup,

Lead In Soils

Lead poisoning is one of the top environmental health threats to children,
Over time, exposuie to even fow levels of lead can affect a child's
growth, behavior, and learning ability. Children under six years of age
ave particutarly vuinerable to lead poisoning. For more information click
leadconi.fim.

Return to the main homaeowners web page.

dep homé + calendar » new additions « search » sile map « privacy policy
' contact: BWSC Information@slatenaus




Hermoving Youre-

Underground Heating Oil Tank

Fyour home healing oil storage tank is
buried  underground,  you probably  know
Iready that a leak could be very unfortunate -

nol only for the envircnment, but for your
pocketbook. When an underground storage tank
or connected piping leaks, the cleanup can be
costly,  And il your homeowners insurance policy
conlaing a "poffulion exclusion” clause, which
rany do, you could get stuck with the bill,

The best way to aveid significant expenses later is
o have your tank taken out of the ground now
and have a new lank installed in your basement,
garage or storage shed.  You probably have
questions ahoul what this would involve,  This
guide has been prepared by The Massachusetis
Department of Environmental Protection (DEP)
and the Department of Public Safety (DPS) to
give you answers and advice.

DFS regulates the installation, maintenance ang
removal of underground tanks. The agency relics
primarily upon the local fire depadments to
ensure that this weork is done in accordance with
the law. For tank removals, focal fire officials
issue the necessary permils, delermine when
conditions are safe for excavation, and fespond o
emergencies or public safely hazards, They also
ensure  that measurements are made for
contamination when the tanks are removed,

When tanks are found to be leaking, addiional
work is usually needed to determine the extent of
the problem and whether cleanup will be reguired.
Contamination should be reported to the local fire
department and, in some instances, to DEP,

State law does not require the removal of 3
residential underground tank if it isn‘t leaking, bt
there may be local requirements in your
community. Check with your fire depariment or
heaith hoard.

Why should 1 consider
removing my underground
storage tank?

Many undergrovand home Beating oil lanks are the SAI
type of 275 gatlon hare slee] tanks you have prababiy seen
in basements or garages, These lanks were nol desigined w
be haried and, if left in place, will eventually rust and leak,
Even kirger tanks that were specifically designed for
widerground use csn leak if they du not have adeguate

. corrosion proteshion,

I you notice an unexplainable shirp fnerease i your home
heating oil consumption, your tank may be leaking, But
that information alone is net always an accurate indicator,
in some cases, leaks are found even afler homeowners see
their it consumption drop,

G, While your underground jank probably is not

é ; leaking yet, the odds of 3 leak happening

§ : increase ag the fank gots otder. Hven styall,

§ stow leaks can pose sertons threats to yauy

g family, vour neighbors and the enviremnent

: if they go undiscovered for o leng tme, And,
if your tank dees feak, you may face a costly cleanup,
Having yow undefgmund storage fank removed now can
save you both money and anpuish in the long un,

How much does an
underground tank removal
cost?

Removal contractors generally charge between $500 and
$2,500 depending on the size of the fank, its condition, and
how ensily it can be reached. “The cheeklist on pages 3 and
4 of this guide includes a sundmary of services that your
cortractor shoukd pravide for this price, Usually not
included in this price are the eost of a replacentent tank,
sampling and testing, cleanup work if'a leak is found, and
landscaping afier the removal is compiete,

For the best price, shegp around and gef cost estimates from
your oil company, if it does remavals, as well as from
several contzactors, They can provide you with an accurate
cosl sstimate only by visiting your home to detennine both
where your tank is located and whelher there are any .




ahstacies W geliing the job done. Comparg serviees the

companies can provide and ba supe o chock references, As
with any substantial home imprevement job, get awrilien
cost estimnte and & contract that outhines the services to be
performed before work begins.

Can §otest my tank for leaks
instead of digging it up?

Yei, but it may cost you less o simiply famove your tank
from the ground. Tis important to consider thit no test
can predict what will happen nexr year, nesl owonth, or
evon the noxt day. Your money may be better spant on
tand vemoyal sinee you wil have to dig the tank up
anyway if the st reveals itis teaking. Information on
testing methods can be obtained from your local fire
departinent, DFS (at ($75) 567.3300) or compurmes

that porfonm tank tests. :

Can 1 just empty the oil from
my tank and leave it
underground?

Yes - bt enly in limited conditions and anly i your lecal
fire depacimsent approves. Typicaily, leaving » tank i
place will be allowed caly il its removal will jeopavdize
the structaial imtegrity of your home. Even if the fire
department fels you keave your tank in place, you will need
1o have it cleaned and filled with sand or concrete, and the
aven urousd it cheeked for contamination.

Gelting this done will cost about the same as having your
tunk 1emoved from the ground. In addition, shoukd you
decide to sell your home, a bank or the buyer may ask far
more enviromnental testing or the removal of the tank,
which could make feaving your tank in place costlier than
taking it out of the ground at the stait,

How will [ know if my tank has

fealced?

Contamination may be indicated by signs of a damaged
tank or piping, soil that is stained or gives off strony oil
gdors, u sheen on the groundwater, or environmental test
resnlts. Under state law, o measurcment for contamination
is required within 24 hours of a tank removal, So before
wark even begins, make sure the contractor has the
necessary sapertise o make such a measurement.

Tie aceompanying cheeklist includes an outline of the
steps that need to be taken to measure for conlamination.
The basic inspection is a sight, smelt and physical check of
the tank and the surrounding soil. Sampling and analysis is
recommended ifthe tank is located near any wells,
deinking watcr supplics, wetlands, ponds or streams, or if
there are any indications that contansination is preseud,

W

What if contamination is
foumad?

Firsi, don t panic. The problom could be miner and
relalively simple 1o correct, Shnply remember the
importance of notifying the proper officials and taking the
approprinte cleanup aotions right away. Addressing the
problem now will prevent uanecesiary cost and damayge

later.

I you find contamination of even stispect thore has beena
laak, contact the nearest DIEP regional office (the telephone
numibers can be found on page 4 of this gaide). Also
notify vour focat fire depantment, which will help you and
vaur contractor determing whal needs to be done next.
While not alt leaks must be reported 1o DEP, itis
recommended that you contact the ageney for help in
determining whethur the level of contanination found
makes reporting hecessary in your individual case and
what next sCps e ATCOSSAry.

For additional information,
contact your local fire
department or your nearest DEP
regional office,




Ask your local fire prevention officer about...

Y4 Any local riles that may be more stringent than
what stale law requires; and

W4 Requirements for measuring for the presence
of contamination.

Shop avound..

¥4 Seek tank remeval company referrals from
YOur, ..

o O company,

o Local public works depariment;

+  Neighbors;

s Yellow Pages directory (look under Ol
Tanks or Tank Services);

e local fire deparlment; or

s« The Massachusells Oitheat Council at

A{G17) 2370730,

N\

Compare costs {prices are higher for removals
of lanks that are large or difficult to reach);
Compare services {the basic services a
contractor should provide are listed it STEP 3
below);

Check references; and

-Ask your ofl company if it will credit you for any
usable fuel that is removed from your tank,

N

ININ

Make sure the contracior you seleci..

Understands the state regulations {527 CMR

9.00, 502 CMR 3.00) and any local rules

governing underground tank removals;

¥ is able to inspect the tank and identify possible
signs of contamination,

¥ Provides a written contract with a specific cost
astimale based on property conditions; and

¥4 s insured to perform such work .

N

Your removal contractor should...

P4 Obtain all required permits;

ot
i
P
posrinsaaed
foom ey
ks

T4 Eropty ol from the lank and clean out all
residues or arrange for somecne else o
petform this work;

¥4 Excavate the tank and piping;

¥4 Dispose of the tank, piping, residues, soil and

any remaining off af locations that are

authorized to accept them;

Check for signs of a leak and report findings to

you (see STEP 43,

Separaie clean soll from any that appoars o be

contaminated;

Backfill the hole lo grade; and

Provide written documenlation of the removal,

including disposal or recycling records for the

tank, fuel, residues, and conlaminated solt (i

any).

N

NI\

Your local fire department should....

Observe the removal,

Ensure that the tank and surrounding area arg
free of safety hazards, _
Ensure that a measuroament for contamination
is made; and

Note on the removal permil both the condition
of the tank and whether any contamination was
observed. '

NI

IN

N

You should...

¥4 Observe the tank removal from a safe distance;

¥ Record any prablems that are encountered by
the contractor; and

¥ Take notes and photos to document the work,
even If everything seems {o be going well,

State law requires that a measurement for
contamination be taken within 24 hours of the time
a .

tank is either removed from the ground or cleaned,
filted and left in place. The measurement can be
performed by the tank conlractor or an _
environmental professional. You sheuld observe
the inspeclion and obtain written observalions from
paople at the scene, including the contractor and
fire officials, ven if the lank and piping appear
sound and there are no signs of contamination .




Fhlee hasic measwiement nelides. .

N

IRecording the condilion of the 1ank, piping, and
sofl; '

Checking the tank and piping for holes:
Examining the feedline and soil surrounding it;
Checking the excavated area for visible of
stains or strong odors;

Noting problem areas on a drawing or map of
the excavation;

Photographing the ares lo support written
docurnentation;

Taking 2 composite soil sample to be analyzed
for petrolaum constituents if;

{8} The condition of he tank, piping, or soll
indicates a leak may have ocourred:

(b)  Your tank is located near a well, waler
supply, wetland, pond, or stream; or

(c}  Youwanta record of analylical results to
cordirm that no conlamination was found,

ININIS

NI

&

The local fire depariment will specify the
procedures for taking the contamination
measurement when a lank is to be cleaned, filled
and left in the ground.

State law requires that you seport certain potrelewn
refeases or threats of releass to DEP and the local
fire department {depending on the nature and
volume of the release, as well as contarination
levels). DEP can help you in determining whether
a particular situation requires reporling. Shouid
any contamination be observed during the removal
of your tank, contact the fire department (as welf as
the board of health if required by local ordinance)
and nolify the DEP regional office nearest you .

Springfield (413) 784-1100
Worcester (508) 792.7653
Woburn {617) 932-7681
Lakeville (508) 946-2850

4 Consult with local and DEP officials before
proceeding with any further cleanup work, in
most cases, the tank removal will not have 1o be
halted. '

Do not, under any circumstances, allow your
contractor to excavate {o a point whare the
structure of your home s compromised,

Any soil suspected of being contaminated
should be separated from soil lhat appears 1o
be clean {so you will not be paying for the
disposal of elean soil),

N

N

{7 needed, hire an environmental consullant ie
ansure proper assessmerd and clesnup, DEP
- can advise you on whether this is necessary.
T Chack with your insurance agent o see if you
are coverad in the event of an oil spill or leak at
vour home.

ftis important lo maintain complete records of the
tank ramoval, inspection process, and any
necessary cleanup work, Keep them in a safe
ptace with your other important records. You may
be asked to produce them faler if you sell your
property, obiain financing, or file an insurance
claim. Youwr docurnentation should include:

Y4 Shipping records documenting recycling or
disposal of the tank, piping, residues, soll, and
fuel;

An acourate drawing showing where the tank
was localed;

Contamination measuremant results, including
any analytical results, if samples are taken:
Documentation of any cleanup work, if
performed,

Your own notes and photos taken during the
removal, inspection and cleanup (if necessary);
and

Writlen observations from people al the scene,
including the contractor and fire officials.

INEN RS

N

N

The Commonwealth of Massavchusetis
Williant F. Wold, Governor
Argeo Pad Cellueei, Lt Governor
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How Can | Protect Drinking Water Sources?

Businesses Protect Drinking Water

Rest Managerment Practices {(8MPs) can help 1o protect drinking water from
contamination by materials used in daily business operations. Concerns include he
improper handling, storage, or disposal of cleaning solvents, fuel, motor oil, used”
natleries, machinery pars, leaks from underground storage tanks, delergents,
fertilizers and pesticides, de-icing chernicals, madical wasles, paints, and other

hazardous chemicals and wastes.

Vv Use BMPs for proper hazardous material handling, starage, disposal, and
emergency response planning. '

v I your business is currently an unragist
waste off, register with the Department of Environmental Protection (D). Refer to
the Requirements for Small Quantity Hazardous Waste Generators sl
http://\.-.rvm.nmss.govitﬁep!hr.-:p!{iiszﬂies/sqgsum.pdf.

v Upgrade all sbove and below ground oiifhazardous matenial storage tanks o mest

- current construciion standards. Funding for replacing underground storage tanks is
available through the MA Depariment of Revenue. For more information, referto

ered generator of hazardous waste or

http:Hv.n.ﬁ.w.cior.state.ma,us;/usl/ustMhomra.htm.

 Floor Drains : 7

Floor drains connected Lo dry wells or s‘eptig systems provide a route directiy to
groundwater if jeaks or spills occur. i some cases foer drains may diseharge lo storm
sewers of directly to surface waters, i )

R4 Investigate where floor drains fiovs. If flaor drains do not flow to a tight tank or

municipal sewer, comply with DEP UIE requirements. For rmore information, refer

to hbpiwww.mass .gow'cieplbrp!dwsidv.fspuhs,him#uic, ‘ .

v Floor drains in areas where hazardaus malerials or wastes are stored must drain

to a tight tank, be sealed, or be connected to a municipat sanitary sewer. See also
http:ifaw;w.rnass.gow’depihrp/dws/ﬂlesluic.pcﬁf for more information.

Septic Systems

v Do not dispose of any hazardous materials such as cleaners, paints, or oil to a
septic system. Septic systems drain to the soil without trealment. ‘

v Locate, inspect, and mziniain septic system components regularly lo ensure a 1
working septic system. See also http_:.flmw.v.mass.gow’depfbrp/ﬁies/ycursyst.htm. : {

tawncare and Landscaping - : '
v/ Incorporate best management practices for the application, storage, and disposal E

of fertilizer, herbicides and pesticides. Refer to ‘
mip:/ﬁfﬁ.l.-w.massdfa.org:’pesticides!pmb%icationsﬂPM_mkit_z'or_bldg”_mgrs.pd{.

“or More information .
For additional help regarding environmental requireraents and BMPs, contact the '
Office of Technical Assistance (OTA}. The OTA is 2 non-reguiatory agency within he
Corpmonwealin's Exscutive Office of Eavironmenlal Affairs, GTA provides frze,
confidential assistance at hitp ffevan.mass.goviotal,
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How can | protect drinking waler sources?

Residents Protect Drinking Water

Household Hazardous Waste

/ Participate in Household Warardous Waste Collection days of
centars for used oil, antifresze, paints, and ather chemical disposal,

7 Substitule less hazardous substances for products used in the

1150 htlp:/fww‘.*.'.f"nas_;5.g;ov/dza;‘:,f;acyclc-:-!}\pruduct.htm

home, See é

Septic syslems

# Mever dispose o household hazardous waste to your seplic

syslam.

7 Pravent fafied seplic sysiems’ by locating sysiem components,
rraintaining, and inspacling your systerm regulatdy, See also
\.v\.uw.n"aass.gew’dep/hrp/iila5;fym;fs;\,.'si,%‘ﬂrn.

Undergeound and Abaveground Storage Tanks

v Upgrade fual oif tanks 10 include proper containmant and salely
‘measures. Consult with the fire departrent batore making changes,
as any changes must comply with plurnbing, buliding, and tie

cades,
¢ Cateh costly leaks by inspecting fuel lines and keeping a fuel log.

N
Car Care iy :
v Check your car for ofl lesks, and repair leaks quickly.

" Uispose of waste oil properly, neverin drains o7 on the ground!

Recycle off al & car carg conter or hazardous waste cantef, S

also wy .v.epa.govffegionmfeco.flis:’pos;te:‘s.’oit.h}mi_.

Lawn Care and Landscaping

v Apply pesticides and fedilizers minimally and properly. More
information on environmentatly sound fawn care is available al
www.massdfa.org!pe:",tic_idesfpublir:ations!index.h{m and
a-.'ww.epa.gov/regiono*:/ecmilis!postersﬂawn.html

Pet Wasle

v Daontl walk your pet near wells of resenvoirs. Encouraga the creation
of pet waste stations for waste disposal in parks.

v Practice proper pel waste disposal, picking up afier your pel and
preferably fushing waste, or disposing of wasle in the garbage. See
also www.epa.govfregioﬂ(}1lacof‘a';s/posie:s!pe?..html

Dc you alraady do all of this and want 1o do mere o pratect your drinking water?

Sontact your locat walel sup sher to voluntaer.
Y

tasidential fact sheat + Page  of
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How can | protect drinking water sources?

Water Suppliers Protect Drinking Water

Groundwater

Groundwaler Source Protection o .

v Inspect Zone Fareas liequently for tllagal dumping or other prohibited activities,

v Bpstsigns around the Zone | to invalve he cormmunity in protecting the areas
closest lo drinking water sources, Fence the area 1o pravent unwanted access.,

v Bring nan-conforming Zone 1s in to compliance by relocating non-water supply
ralated land uses, especially septic systems and fuet oil tanks, Funding information
is avaiiable at 'nl'tp:!/v.i\w.'.mass.govidepfbrp!d‘.vz!graﬂts!.

< Slore waler supply chemicals properly, ensure secondary containimnent is ahvays
used lo capture any leaks ar spills within the Zone L

/  Use prapane of natural gas for backup power. ‘

v ldentify any floordrains in your prolection ateas and ensure their compliance with
SER Underground Injection Control regulations to prevent them from becoming 3
route for contamination to the groundwater. '

Water Supply Planning

- Oeveiap'a Weithaad Protection Plan, For more information, sea “Dévelcping a

wallhésd Protection Plan” at hk.ip:l!wv.rw.mass.gov}depfbfp.fdws!ﬁ!as/v.'hpguiée.;)df.

v Consider future water supply needs in your long-term and short-term planning. The
sample Waler Supply Business Plan is available on the web at
httg):flv.rvnv.maf;s.gov/depfbrpidwslﬁles/busplan.doc.

/7  Have an up-le-date Contingency Plan for providing adequate waler in the avent of
temperary shotlages, : -

v Have a current Efmergency Response Plan. Assess the potential for roleases at
varicus points, develop communication protocols, specify spill response measures,
and train water supply stafl. An up-to-date emergency response handbook is
availahle at http:liw\*;\.'.f.r%\ass.govidep/brp/dWs/c}wspubs.htm ‘

v Develop a Land Acquisition Plan. Acguire land in your water supply arotection
areas, especially in the areas closest o your sources. Acquisitions can he

. accomplished by municipal and non-municipal water systems through consamvation
restrictions, land banking, land purchases and land donation. Sample conservation
restrictions are availabie atl http:!!mvw.mass.gov/dep/b{pidw@!.

Cooperation with Local Authorities

v Work with municipal planners to ensure they include you in the sile plan review
process on any developments in'the Zone Il Take the opportunity o adaress
water supply concerns at the initial stages of development.

v Work with the tocal Board of Health to target inspection of {acilities within yéur

Zone s, -

Education
v Provide information to residents, nusinesses and planners on how they 2an help to
protact iacal drinking waler SOUICES and the locations of your Zona ls. Fact sheets

an protection ara avaifatie at hi:tp:i.f‘.».-v.-x'.f_mass.govlo‘eQ;’bapfdwe!,
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How can b protect drinking water sourpes?

Planners Protect Drinking Water

Wellhead Protection Planning

v Creste a Welihead Protection Plain. Many of the following recomrendations arg
part of such @ protection plan, with fur her information listed in "Developing a Local
Waellhead Protection Plan” af http:ff\.«ﬂ.\ﬂ.u.rrlas;s.gov/depfc)rpfdw&;/ﬁiesiwhpian o,

/  Monitor fand uses within and near e Zone )by working with the Building
inspector, Board of Heaith and Planning Board, Refer to the Wellhead Protection
Plan guidanse and model bylaws for lypes of activities that should be prohibited .

and managed in the vicinily of water supplies.

Mun%giéa} Centrols .
v Adopt and irnpiement municipal controls for wellhead protection that comply with

240 GMR 22.21(2). These controls restrict fand uses of concern within the Jone
s,
7 Conirol hazardous maletials by adopling a bylaw of nealth regulation to require
storage, handling, and gisposal of hazardous materals, nclude permanent

proper s
collection centers for household wastes, such as used molor oil, batleries, paints,

and cleaners.
s Cordrol fioor drains and prevent confarminants from reaching groundwaler thraugh
floor drains by adopting and enforcing a foordrain reguiation. Such @ recutation
s that use or slore hazardous maleriats, especially in

prohibits floot drains in areas
veater supply protection areas. A model ﬂgardrain requiztion is available at

htle Jhwewd . ds s.govidep/br plawsifiles/idimod.doc.

Work with Local Businesses
inesses about hazardous rnalerial
mation on developing 3 hazardous materials

management requirements. For infor
ss,Qow'depfbrp!dws/m&a_s!hazmat‘doc.

management program, $ee hitpufhaerw . ma
ent an inspections Program for facilities that generale, use,
aterials. Local Board of Health and Building -
n include floordrain and underground
provide valuable technical

v Develop and irmplen
store, OF dispose of hazardousflaxic m
Inspectors working on inspections ofte
storage lanks. Local inspection programs €an
assistance on Best Management Practices.

Municipal Planning .

v Encourage local officials to become ¢amiliar with and implement 2 stormwatar
management program lo meel DEP's Phase 1l Stormwater Regulations. For

additional information, refer to the Stormwater Management Information at

htt;):/f\-.nmv.mass.gov!depfb:‘pf\.wd‘mvpL;bs.htmf“siorm.

¥ Develop non-reaulatory protection strategies that include Best Management

Practices such as stenciling stormwa
racyciing programs, requlatory controls
and ferlilizer managemeant,

8

, public aducation, and herbicida, pesticide’

ter drains, hazardous waste collection days, .
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How can § protect drinking water sources?
Water Suppliers Protect Drinking Water
Surface Water | S ' '

Resaryolr Source Protection

“islly

7 spect the resenvolr and Zone A areas frequently for wildife impacla,'esm
aver and hirds, Also check farflegal dumping and prahibited activitios.

from bes
¢ Posl signs around the Zote A0 invelve the community in protecling the areas

closest lo drinking water SOUWCes.
/  Store waler supply chemicals properly, ensure secondary cordainment is alwiays
used 1o capture any leaks or spills within the Zone A
¢ Usa propane of natural gas far backup power.
< idenily any fioordrains in your protection areas
fER Underground Injection Control reguiations to prevent them from becoming 2

and ensure their compliance with
route for contamination to the groundwater.

Water Supply Planning

v Devatep a Surface Water Supply Protection Plan. Foc morfe information, see

http:/:’awnvm:ass.gow‘deplbrpidv.fs/filrzs!surfprat.doc; for the guide "Developing a
Local Suiface Water Supply Protection Plan.” 4 .

s Consider future water supply nedds in your long-tarm and shorl-term planning. The
sample Water Supply Business Plan is available on the web at
Emp:!/v.rv.ﬂ.v.z'na:v.z;,gow_'depfbrp:’dwsiﬁiesibusplan‘dc:c. '

7/ Have an up-to-date Contingency Pran for providing adequate water i e event ol
lemporary shortages. . _

v Have a surrent Emergency Response Plan. Assess the bolenliai for releases at
various points, gevelop communication protocols, specify spill response Measuwss,
and train water supply staff. An up-tn-date emergency respense handbook is
available at h%tp:llv.n,vw.mass.gov!dcp!hm!dws{dwspubs;.htrn -

v/ Develop a Land Acquisition Plan. Acguire land in your water supply protection .
areas, especially in the areas closest lo your sources. Acquisiions can be
accormplished by municipal and nop-municipal water systems through consarvation
restrictions, fand panking, land purchases and land donation. Sampie conservation
restrictions are available al: h{ip:Ilmvw.mass.govﬁdep/brpfdwa/. .

Cooperation with Local Authorities

v Work wilh municipai planners to ensure they include you in the site plan review .
pracess for any new or expanded developments in the walershed. Take the
opuortunity to address waler supply concerns &t the initial stages of development.

v \Wark wilh the local Board of Healtn to {arget inspection of {acilities within your

watershed,

Education

< Provide information to residents, susineszes, iocal officials and comemunily groups
an how they can help to protedt local drinking water sourcas and their watarsheds.
Fact sheels =re availadls al htm:ffw»-w:.mass.gcwfdepfbrpidwsﬁ
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How can | protect drinking waler somuw?
3

DPV\/s Protect Drinking Water

Roads and Road Maintenance

v Gontain and cover road salts and road-construction materials at municipal
“garages. Ensure that runoff is treated according lo DEP regulalions and directed
away from drinking waler sources, For more information, see also ‘
I'zt?p'!i\.wm: epa.goviregionifstewardmeaslmunis 1 .himl
v W vehicles are washed at municipal garages and fire stations, all wash water
should drain to a municipal sanitary sewer or tight tank.
v Hapdie hazardous materials and wasle according to DEP regulations, For muare
information, see the "Requirements For Smail Quantity Generalors Of Hazardous
faste” at hitpuiwway mass govidep/owp/dhin/lifes/sqgsum.pdi 1o determine your

2

stalys and reguiatory requirements.

Stormwater

v Develop and implement a stormwater management plan. For more information,
ses the Stormwaler Handbook at htip :!/mwr.mass.govfdmp!bi;}r’mv.fv.f\.vpubs. tm

v Lse slreet sweeping and )m:r{urd! solutions such as swales and calchbasins o
Best manage stormwater rom streels and parking lots, Route stormwaler drains
away from drinking water sources, - ’

v Inspect and clean out stormwaler calc hbasins on a regular basis. Catchbasin
cleanings are classified as solid weste and st be handied and dispesed of in
accordancs with all DEP regulations, policies and guidancs. '

Household Hazardous Waste Disposal

v it your municipality does net already have household hazardous waste cn;iectidn,
help 1o set up collection, or work with neighboring communities to set up regional
collections. See also httpffeavw.mass.govidepfracyclefproduct.htm,

Lawn Care and Landscap:ng

v Develop and follow a turf inanagement program for athletic playing fields and

municipal recreation areas that minimize fertilizer and pesticides, especially near..
-water supplies. For more information on lurf management, sce: ‘
hitp/Aenww.extension.umn.edu/distributionfhodiculture/OGS 726 ntmi

Emergency Response

v Have copies of the local emergency response plans on hand, and be aware of the

location of water supply protection areas in case the fire depariment and cther
municipal officials need your help in emergency response

Municipal Buildings

v Immplement standard operating procedures regarding proper storage, use and

- disposal of hazardous materials at pubiic buildings. For mere information, see alse
hitpihaeew mass . cov/depfowp/dhm/dhmpubs.htm.
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E'-fértili‘z:m:s; usad E‘o\pmmoié plant growth and lush
-_;;rlf:e;'n ]awns also have the potential to co:'zkammatﬁ
wawr sources if applied improperly. The principle’
compenents of feriilizer are Mitrogen, Phosphorus
and ?miéssium (N-F-K}. Nitrogen is the main nut trient

for f.fw Ljr en growih, }-’hosphor‘us promotes {oot

deav@iog";meﬂi and Polassium improvas the overall

health of pldnis. Exces sive amcunts of ;'u'trogen and

s pho sphorus are tho ndtf l@'ﬂ most likely to adversely

e

zzﬁ'e;c,t water quality.

4
itamitiati
apg,v 18 feid
: -,ﬁ‘?ﬁ‘i? N
Test your ‘“Oll bo:f teshng is the rr‘ostrrztml sae;, in any lawn fertility proqram by
’ . prowdmg ‘the.information needed to select the fertiiizer with the N-P-K value be*:;t
i suited to the nutritional needs of your soil. if you use a lawn care service insis
thay test your sl befort, any applications are made. :

"l‘l'h‘? ”'ﬂ ..f? r$f

Use a slow-release nifrogen fertiiizer. ‘Thera are two basic forms of nitrogen

contained in fertilizer products; Tast-releasa or Wataer Soluble Nitrogen (WSN),

“and slow-release of Water. Insalubie Nitrogen {WIN). Slow-release fertiizers pro- . - S R

vide a more ‘controlled release of nitrogen thereby lamalmg the amoum of ferfilizer - . . N

Sl !%cmng inio groundwater. Also remember that weed and faad ferniszfrs ccntam :
T pest ticides which pose addmomi [fisks to water sources. = - :

Use'iron as a sup@[ement i) mtrooer‘.' Iron can be vsed a[oﬂe of i combina-
“tion with nitragen (o provide a greening response.” Adding iron will decraase the
amount of nttmqen needed thersby murummnq thp ameount of nnrate lea\,hmg mtq

waler SOUJ‘C“'% . '

Choose the praper spreader and cahbra!e xt correctiy E%y using a_ drop
spreader instead of a rotary spreader near wates supply sources and storm dralns,'
you decreasa the risk of fertiizer contamination. Proper calibration helps prevent
misapalication of the feritizer




f .

Time your fertilizer d;)’)il{ tions. Fast-acting fectifizecs should.
not e applied before & heavy rainfall Speing fertilization
shouid be minimized-—waler tables are g}eherel!y aigh at that
time, thereby increasing the risk of feciiiizer Wwaching into wator

saurces. Do not apply foriiizer c'mf{c en graund --the likefihood
of runcll inlo watar supply SOUTCES 13 dramah ereases,
;\mt@ fall nivogen apniications on coarsa-texiured :an‘s Thess
soif types have love water holding capacitios and 2 high potenlial
of nitrate leaching.

-
i
i

Use bufiecstrips. Leave a strip of undertiiized grasses or natural
vegetation near any water body, This helps against erosion and
;)rodmms atap for unwanted nulrisnts, :

Minimize fe z’tili/ r mtci: ot siepes. The potential for runoff is
" decreasaed § you limil the amourt of fartilizer in these loeations.

Use a m‘u{c hing mower. Mulching tho grass and leaving the
f‘lig}g 35 mduu,\ the nead for fertilizer by as much as one-half.

vaéht rnisapplication offertilizers. taka care whenapplying { |

fertilizers around sewsrs-and drains. Shut off spreadars before’ [
'-’mt,"'nq vdewai?s or driveways and sweap up any spills.” Rinss i
YOUP Sproe f‘@{ over the lawn area and qot on the driveséay i ' S
s arder o minimize fi,l'!h? or runcff. e
4 X I
Pmper!y store you fartilizer. Unused fertitizer should be
ramoved from the spreader and returned to thd ariginal bagor .
-condainer for fulure ase, Stors unused fertifizer in a dry place - 2
_away from any water sourca. I slored fartilizer gets wel you not L
ocaly lose ,ument valug, thefe is puie,naal for mt;ates to leach
inio waief SOUTCe ' £
b
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AMASSACHUSETTS PESTICIDE BUREAU FACT SHEET

L T

bl

Fah
&

used zs @ drinking water soutce, Inproper disposal, zecidental spills, gxcessive or inappropniate use, musapplication,
overuse and pooc storage practices are all ways in which pestcides can contaminate groundwater supplies, Proper

use of pesticidas on your properly 1S an inportant alep oward preventing groundwatar contamination,

Pesticides are used almost everywhere and include;

» Hemicides such as weed killers, weed and ieed products and at
Stump eatmenis,

Flnsacticides such as garden dusts and ant killers.,

»rungicides such as rose snd flower spravs and anli-mildew
- paints.

» Rodanticides such as rat polsen.

— - “, . v . . . €
» Disinfeciants such s swimming pooi cleaness, bleach, armmoniza.
peol chemicals, oilet bovd cleaners, llea collars and lying msact

SPIaYS.

!

mil""‘{‘;‘:{;ﬁ;li* i
M;;.‘é,“‘:‘.:‘,".&-_ ﬁ%‘
D e g

1

" Pesticides are not always necessary to control pests. Try non-chemi- .
cal control methods. Remove pest habitats by cleaning up garbage and removing
leai piles, standing waler and lood scraps, Encourage benelicial insects such as
spiders, ladybugs and lacewings which eat pests. Remove weeds by hand.

Learn to identify pests correctly so that you use the proper
control techniques. Pests are lisled on the label instructions. Do not con-
fuse pests with insecls which are beneficial such as the Big Eyed Bug, Ground
Beetles and Ladybugs. o ' .

Before purchasing a pesticide fearn as much as you can about the .
product and its petential hazards by reading the label. The lahel contains informa-
tian concerning directions for use, application site and rate, storage and disposal, active ingredi-
ents, protective equipment neads and the types of pests controlled, o :

Buy only the amount of pesticides that you need for immediate use. The
salest approach is lo limit the amaounts and types of pasticides slored. Kaep products in their -
ariginal canlainers with the labelintac ’ ‘

’




Store pesticides oul of tiw reach of childrenin a secur -ed ares SUch

a5 g locked cabinel. Pestoi ~ORGE Of

a5 shoukl not be stojed over suil thal i3
sardy of ovar sydaces P*n_i diain sasily, such as gravel, | & the pesicde
then e asily rw-a rough he sail into the ground walor, Slonng pes sticides in their origh

nal containers in a way of Wb oilers an addiional saleguard against fwaks or & IHES

(_QF“!

it

Apply pesticides according lo {abel
instructions. Apply the miilmum amount of
pesticide directly 1o the C10p ar po 25t rather than
s the sol Using more 5 not betien Uge pre-
cidizs of ready-lo Us gesl.s.xdza,;'
you nave to mix yoursail

pifxed pal
instaad of ones

Apply chemicals hased upon an u“uxul .nding of the physical fea-

turas of your pr operty. Pesticides will drain o proundwale! moreg 8at .;%y in sandy
2 1 protective radius of a putlic drinking

pplication, unless label

sails than in clay sois. Pesticides g shouid not be apolied within the 20
waler supply. Most pesticides & ould not be apelied il rain is forzcast v uh,n 24 hows of 4

dirsctions state otherwisa,

If a spilt occurs, the contaminated area should not be hosed
down. This wilt causz the pesticids 1o ;erd and infilrete into ground-
wiater, Absoment material such as vermiculite, clay, pat liner or activaie »of
chaicoal shauld he on hant &ieng vl a garbage csn and smovel
quickly contain and clean ug any spifls.

Di‘sposw of pesticides properly. Taka wnus ed pwanted and
paste pesticicdzs, pesticide containers ang partally full a“raaolﬂ" 0 a iocai
harardous wasie collection evanl Do net gispose of thera in the tras!
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Aaitnal waste from baroyards, manurs pils and Aeld application can )
pallats ground and suriace waler when nol contgined o aoplisd
prapedy. By making Bast Management Practices [(BMPs) pait of
a conservation plan, 3 farmer can greatly reduce the chances of
contaminalion, A manure system should prevent cordamination of

vener in lekes, stroams, springs and wells,

BMPs are mensgerizl, such as manure mapagement, rotational
graziryg, and conservalion Wiage, o0 structueal, such as manwre pits or
sees and fancing

i
agoons, e

MANAGERIAL

Apply manure appropriately - Delermine e rale of apglication Hat will il e crep's nuident needs

without causing envirenmental problems, This includes:
Timing - Spread manure only when condilions ars favorabie, Avoid spresding manuie in the wintar

or eary spring, becausa manure applied to frozen ground cdn pollute surfzce waters during spring

thaw run-off. H winler application is required, only spread manure on sad-coverad fisids where

winure won't runoff as easiv. o nol spread manure in early spring, because the sofl is ofien
safurated, o :

»  Location - Aveid spreading manure on sloped lands or araas where manure cauld seep Into water

sourses such a3 wetlands, Do not spread manure within 206 fest of a water source upless it can
irunedistaly be incorporeied into the sal. Aveld manure application on land subject to annval
Hooding, especially duiing flood prone pericds, -

+  Incerporation- Manure incerporated into soif is fess prone to run-off than if it ramains on the suriaca,
Incorporate manure into the sofl within 72 hours of application.  This is particutarly important on -
slopes, near waler bodies and during wet seasons. '

Test Soil and Manure ) .
+  Scil testing helps a farmer lo decide what the Autrient neads are for the crop,
+  Manure testing shows levels of nutrients in the manure, L :
By comparing the results of both tests, farmers can apply the right amount of manure, Never apply
nore nultrients than nesded — this is the first step in redUcing nulrlent run-off.

Crezute a Cemposting site - By composting manure and other arganic materials Hhe farmer producss an
zxcehant soil conditioner, : o '

+  Composting shrinks the weight and volume of marura and simplifies handting.

+  Comgosling decreases odars and reduces the amount of pathogens. :

tnst

tall and Maintain Buffer Areas. Riparian buffer zones are vegststed areas bebween sireams or rvars
and crop or pastureland. These forests and grazses act as living fiters by absorbing nutrient and chamical

run-aff,




STRUCTURAL
~ . E ) . ‘ y ’ I} e ;"
Store manure properly - Manure shesid bs storad in properly located and construstad facilitlss,
The storage facility shouid he: : ' ’ . i
. i

+ Covered, contained, and impermeable o prevent runoff or Jeaching o the ground

= Have the capacily to hold s minirnum of 3-8 months of manure. : . : !
“Contial Barpyard Run-off - Run-off feom ;‘zcbriy managed barpyards and fesdlols can cany o N ' I
pathogens, nutrients and oxygen-demanding substancas into waler sources, ‘ ‘ -
»  Ghape barnyands b ding or filling so thal rén-off can be directed to'a cantrollad outllet
Stch as a Selififiy Besi ' ‘ .
v Girass Filter Skips absork nuttients from run-aff reducing threats W surface walers r :
Install Fencing - For safely, fivestock standing, fzeding, and grazing reas are probibited within . .
160 feot of drinking weter resecoirs and their ibutary streams. Consteuct bariers that pravent :
Ivestack or wiidlife fram accessing water sources. The farmer may aead o bring waler to fivestock ) f .i
rather than Hvasiock o water. i
Construct Stream Crossings - Tramplad slream banks ercde saslly allowing manure and B : :

seditnents inte surface walers. Limit the amount of access Hvestock have 1o stream banks by
directing them over constiucted stream crossings.

Buidid Diversions and Terraces - Divert run-off from critical areas using thesa channelsd idges
or gadthen embankinents constructed perpendicular lo slopes.

[ Pes
tnstall Grassed Waterways — Natural or construcied vegoetated ﬁ L

1

.y - . . f —_1 H

chanrels which filler and divert run off away from water { k) :
[ESQUIFCES, ' ; )
H

Use a Conservation Plan - Farm operators should have e
conservation plan dasigned o optimize crop vield snd minimize

Ceffects pa ground and sutiavs water, This plan could inciude
many of the guidelines desciibed in this fact sheat,

Tk

v quiestion : R ) K
Department of Food

'MA 02114, Telephone: 617-
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PUBLIC EDUCATION MATERIALS:
AGRICULTURAL MANAGEMENT



MANURE MANAGEMENT FOR |
| HEALTHY HORSES

Proper manure management is an important consideration for everyone who owns horses,
Containing, treating and disposing of horse manure routinely has many benefits, from maintaining
friendly relations with our neighbors, protecting water quality, and helping to keep our horses
healihy and happy. Manure-related nuisances, such as flies, and debilitating conditions such os
thrush, scratches, parasite infestation, and abscesses can be prevented by employing some simple.
best management practices (BMPs) around your property. Integrating BMPs into your horse
operation is a proactive way o protect the environment and your horse’s health,”

This informatien Is available in alternative format by calling our ADA Coordinator at (617) 574-6872,
Produced by the Massachusetts Depariment of Envitonmentat Protection, Municipal Services Sectivn, Westera Regional Office, 436 Dwigln Street, Springlield,
Massachuses, 01103, $13-784-1100, TDH $13-746-6620. Qucteber 2000,




WHAT CAN I DO TO PROTECY MY HORSE?

Routinely collect, ireat, and dispose of manire from your pastures, paddocks, stalls, and shed

areas fo protect your horse from the harmful effects of manure, Collecting and composting manure
is one way to deal with your horse’s waste ina relatively inexpensive way. Maintaining an internal
temperature of 135° 1o 160° will kill most pathogens, parasites, and weed seeds in your compost.
Composted manure is a valuable fertilizer that can be applied to your pastures and gardens. Refer

to the Composting fact sheet for more information,

Covered Manure pressure-treated
Composting Iacility .
{ i 8 ¥ 4{: // lumbe
HA‘W—»-\“ /
M
: “"“‘-wb__‘ﬁw a
H&"‘j‘-«a 6 i‘ta
M%‘M
g_h,__w
A
1 SR _concrete
o 34 pad

Keep your pasture and paddock clean and dry by capturing and diverting runoff (rain
water, snowmelt, and water from roofs and hoses) away from heavy traffic areas and manure

storage areas.

Diversion
Create a diversion ditch e Srglar WAl
|3 1R |

or swale: Diversions are mﬁﬁ%;: e N
enerally constructed N . R &
ge Y JTL-_,_%;W

across a 510}33 'i'”O in?ercep* Dlyersion Cross Section (parabalic)
runoff and redirect or _ . .
“divert it away from |

sensitive resources or ’ Grassed Walerway :
heavy use areas, ‘ '- 1 SempOua ; k
Vegetation, such as grass, , . k “ 4 Lol i

shouid be used to line the %——DM '

sides of the swale to S ‘ Parnbolle Shapa Cross Section '

prevent erosion and

encourage poiiu’mm‘ Stone Conter Waieownay

1 C s

removal.

R




Capture roof runeff: Roof runoff can be Placement of Guiters
directly diverted fo a drywell for complete : ' Y

water infiltration, coptured in o rain barrel, n - TR
or diverted away from your shed or barn, P H i g
Connecting downspouts to underground pipes - A QUL T
which outlet away from loafing and high - (:“j} -

/ mrenrarea e

traffic areos is another option to deal with

roof runoff. Sunters

Place gutters below the slope line so snow and ice can
slide clear. A steeper pitch requires less clearance,

covered maniire
slorage

minimal wintering

gutter collects |
glean waterand §
directs away
from lot areas

TET B grass ﬁlter stips
K /-"’ M ::‘*y-u..._,-a-ar*?"”’“.""”ﬂ '_-_' "

clean water /7‘ - H,_' L Mﬁm;;i: PR N
to ditch _ -

Additional Resources

http://neirtnt.ct. nres. usda.qov/horse 4
This web site contains information regarding manure management and information regarding specific
best management practices (BMPs) such as water diversions, manure storage and vegetated buffers

strips,




hitp://www extension.umn _edu/distribution/naturalre ;;,our'ces/DQZ_fj):ﬁﬁQ.jmni
*Manure ond Pasture Management for Recreational Horse Owners”, u series of web sites by the University of
Minnesota Extension Service. Includes plans for building a composting bin, detailed discussien of the

composting process, infarmation on pasture management, and on ‘exiensive list of additional sources of

information,

hiip://members, aol com/arblickle/tipsheets/

This link takes you to Horses for Clean Water, a non-profit environmental education orgonization based in
Washington state. The site has several fact sheets on o number of manure related topics including
composting, eliminating mud, and pasture monagement. A page calted *Know Your Resources” lists many other
useful web sites, programs and publications, including where to find pest control products, fly masks, bat
houses, books, pamphlets, end newspaper bedding. Contact Alayne Blickle, program coordinator, at 425-432-
6116 or via email at ARBlickle@@aol.com for more information,

hﬁp://geinfo.unh.edu/uahrlOﬁO.pdf _
This link 1akes you 1o the online version of the Good Neighbor Guide for Horse-Keeping: Manure
Management, an excellent publication developed by the University of Mew Hampshire Cooperative Ext ension

Service, New Hampshire Deparinent of Environmental Services, and Matural Resources Conservation

Service.

http://es.epa.gov/neerqa abstracts/centers/hsre/biorem/bioll himl
A short summary of a project by the National Center for Environmental research, demenstrating the
beneficial ef fect of riparian poplar tree buffers on water quality.

hﬁp:{iﬂww.s*ra‘re.nm.us/dph/cdc/fwnvho.h‘rm :

“West Nile Virus: A Risk fo Horses in Massachusetts?” West Nile Virus is a mosquito-borne disease, and
masquitoes need water for bregding. The mosquito that carries this virus breeds in stagnant water, not in
ponds ond wetlands. This fact sheet from the Massachusetts Department of Public Health discusses
statistics, symptoms, ways fo reduce risk, and provides links to other related sites. :

hﬂp://es.epu.qov/oeca/aq/secTor‘s/ﬂnimuislonbmp.htmi#Nui’rienT/Munuf‘e Management. htm
Ag:‘icu%‘rurul best management practices (BMPs) from the US Environmenial Profection Agency.

i

Massachusetts Department of Environmental Protection _

Regional Nonpoint Source Coordinators {technical assistance ond outreach)

Western Region - Tracey Miller 413-765-2162 or tracey.miller{aistateug.us

Central Region - Brian Duval 508-849-4027 or brian.duyal@state.ma.us

Mortheast Region - Rosalia Barber (Wollenhaupt) 978-661-7816 or rosalig.wvoltenahuptisstale.ma, us
Southeast Region - Jeff Brownell FOB-947-6557 or jeffvey.brownell@state.mi.us

Massachusetts Department of Food and Agriculture
hﬂp'-//www.massdfu.orq/farqundinq/ceep/index.h?m

Natural Resource Conservafion Service Centerst . Hampden-Hompshire CD (413) 586-5440
Berkshire CD (413) 443-6867 NENW,. S Worcester €D (508) 829-6628
Essex-Middlesex-Suffolk €D (978) 692-1904 Cape Cod-Nantucket-Dukes CD (508) 771-6476
Br'is%'oi--Plymou%h-Noz'foik b (B08) 295-5151 Umass Coop Extension Service (413) 545-4800




MANURE TMPACTS ON SURFACE
WATER QUALLTY

L

The quality of water directly impacts the quality of our lives. Contaminated water eliminafes
drinking water supplies for our horses and families, degrades our recreational water resources, and
destroys wildlife habitat. Waier that does not souk inta the ground, whether from rain, snowmelt, a
hose, ar leaking pipes, is called runoff. Runoff picks up conteminants, such as nutrients, pathogens,
and bacteria from manure and can transport them to the hearest water resource (lake, pond,
wetland, steeam, or river). Certain site conditions, such as steep and unprofected slopes, lack of
vegetative cover, and proximity Yo receiving wafers will encourage manure and contaminants
associated with manure from entering surface water resources. Pollution carried by runoff is called
nonpoint source pollution (NPS). Proper thanure management and runoff management witl protect or
improve water quality on your property, and in your community and watershed.

Manuire contains nutrients, such as phospharous and nitregen, and pathogens, including bacteria,
viruses and parasites. These pollutants contaminate water resources and reduce recreational
potential of lakes and rivers, destroy wildlife habitat, and eliminate drinking water supplies for

people and livestock,
How does manure impact water resources?

When manure is deposited in water resources, either directly or by runoff, it ean negatively impact
water resources. The nutiients contained in manure, phosphorous and nitrogen, can be carried by
runoff to the nearest water body, such as a pond, stream or lake. The nutrients then fertilize
aquatic weeds and accelerate weed growth in lakes end ponds. The aquatic plants deplete oxygen
levels, reducing the amount of oxygen available for other aquatic species such as fish. When the
weeds die, additional oxygen is required for decomposition, further stressing oxygen stores-and
aquatic fife. Direct manure entry into the water resource can also cause oxygen starvation due to
increased biological oxygen demand (BOD), and result in fish kills. Algae blooms are another result
of excess nutrients in the lake or pond. Algae blooms further reduce oxygen in the water body, can
turn the water an unsightly murky green, and generate an unpleasant odor. Eutrophication
(accelerated weed growth) and algae blooms kill fish and make swiming and boating unpleasant.

When the pathogens found in manure, including viruses, parasites, and bacteria such as fecal
coliforn and e. cofi, are deposited into a stream or lake, swimming areas and shellfish beds may be

closed. Pet and livestock drinking water supplies may be contaminated.

“This inforneation is available in alternative format by calling vur ADA Coordinator i (617) 574-4872,
Froduced by the Massachosetts Department of Bnvitanmental Preteetion, Municipat Serviees Section, Western Regionul Office, 438 Ehwight Steet, Springfield,
Mazsachusetts, 01163, 413-784-1100, TN 413.745-6620. Orctaber 20£0.




What Can I do Te Protect Water Quality?

Prevent manure from being
directly deposited in water
resources.  Keep horses out of
streams, lakes, ponds and wetlands.
If you can not completely fence
your horse out of these areas, build
water crossings to limit access as
much as possible. (Note: Before
installing anything in a waterbody
you inust contact your Conservation
Commission.) Consider alternative
water sources, such as troughs or an
autematic watering system,

Add a buidye or gravel baud for & crossing

See your Congereation Commnission fitsd

PAeit stivasm secess to small arens for wileling or crossing

Establish a vegetated buffer strip between horses and any water
resources. Don't be discouraged if you have a small area to work with,

Any buffer strip is better than none at alll

grass strip or ,
well-managed pasture

# huffere
54311
tin.

strenm

FAISe nAtive Speies
if possibie




Manage your horse’s mapupe. Proper maniee monagement consists of containing manure, freating

manure, and disposing of manure,

Contain: Pick up maenure from stalls, paddocks and pastures oh a daily or regular basis.
Trear; Composting manure is an effective way to transform waste into a valuable resource for
your pastures and gardens. Maintaining a temperature of 135¢ o 160 will kill most pathogens,
parasites and weed seeds. This means fewer flies on your property, reduced odors, and a
reduced possibility of parasite infestation for your horse. Refer to the Composting fact sheet
far more information.

Djspose: Composted manure is ¢ valuable resource that can ephance the soll and fertilize your
pastures and gardens, If you can ratate your pastures, composted manure can be spread in
resting pastures during the growing season af no more than a 4 inch layer at a time. Tf manure
is ot composted, and you plan to spread it daily or routinely, spread manure on fields that will
not be used for grazing, probably for af least a year. Composted manure can also be shared

with horseless neighbors!

Minimize runoff. Encourage stormwater infiltration on your property to reduce runoff, and
thus the transport of nutrients and pathogens fo water resources. Small grassed
depressions in your pasture con act as detention basins, capturing water, encouraging
sediment and nutrients to filter out of the water, and encouraging infiltration. Roof gutters
can direct rain and snowmelt to deywells or rain barrels. Divert storm runoff from high
traffic areas and paddocks by constructing grassed swales or diversions.
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Additional Resources:

hitp://neirtat. ot nres usda.gov/horse

This link Takes you to the Connecticut Harse Cnvironmental Awareness Program (HEAP). The site
coniains a series of fact sheets, and educational resources on bes? management practices (BMPs).

h“r’rp://tnembm*s,uol.com/’m‘biicklr;{“ripssheefs/index.him_i

This link takes you to Horses {or Clean Water, a pennnaf it environmental education organization based
in Washington state. The site has several fact ¢h 3 1 anumber of manure related fopics including
compasting, eliminating mud, and pasture hanagement. Contact Alayne Blickle, program coordinator, at
425-432-6116 or via email ot ARBlicklc@aol.com for more information.

hj'jjpg//xvstv.ex?ension,wtgmn.edu/dis’rribufion/na‘rumIresour'ces/pDTSfJO.h‘rm]_

»Manure and Pasture Management for Recreational Horse Owners®, a series of web sites by the
University of Minnesota Exiension Service. Includes plans for building a composting bin, detailed
discussion of the composting process, information an pasture management, and an extensive list of
additional sources of infortmation,

hitp://ceinfo,unh, edu/aahr1050. pdf
This link takes you to the online version of the Good Neighbor Guide for Horse-Keeping: Manure
Management, an excelient publication developed by the University of New HHampshire Cooperative

Extension Service, New Hampshire Departtent of Crvironmental Services, and Natural Resources

Conservation Service,

hﬁp:/ﬁ/www.ne?cnc?.nef/communi?y/oacd/ f500safs, htm

A series of Small Acreage Fact Sheets by Oregon's Washington County Soil and Water Conservation
Bistrict, including tips on controlling mud, providing alternative water sources for livestock, good and
bad environmental practices, and a year-round calendar of activities for sound farm and pasture

mancgement,

Agency Resources

Massachusetis Deportment of Environmental Profection (MAA DEP)

Regional Nonpoint Source Coordinators (technical assistance and outreach)

Western Region - Tracey Miller 413-755-2162 or fraceyamillerimsiate ma.ug

Central Region - Brian Duval 508-849-4027 or prian.duval@statenaug -

Northeast Region - Rosalia Barber (Wollenhaupt) 978-661-7816 or rosalia.wollenhaupi@state.;ma.ug
Southeast Region - Jeff Brownell 508-946-2702 or jeffrev.hrownell@state.ma.ug '

Massachusetts Department of Food and Agriculture
http://www, massdfa, org/farmfunding/aeep/index. htm

http://www.nrcs.usda,gov
The Natural Resources Conservation Service is a Federal agency that works in partnership with the

American people to conserve and sustain our natural resources.
Natural Resource Conservation Service Centers:

Berkshire CD 413-443-6867 Hampden-Hampshire CO 413-586-5440
Essavaicidk:szx—Suffork Ch 978-692-1304 NENW. 5. Worcester CO B0OB-829-6628
Bristol-Plymouth-Norfolk Cb  508-295-5151 Cape Cod -Nantucket-Dukes (D 508-771-6476

UMass Cooperative Extension Service 413-545-4800




Mud and Pasture Management

Mud, like manure, is a problem that every horse owner must contend with. Mud is unhealthy,
unsightly, annoying, and difficult to avoid or control. Mud can cause very serious ehvironmental
impacts when it is hear surface waters or drinking water supplies. Rainfall and runoff can carry
contaminants from the mud inte your favorite swilming hole or trout creek, making the water
unpleasant and unhealthy for people and animals. Horses, like people, need clean, fresh water to
drink. Horses that drink from streams and farm ponds that are not properly managed to avoid
mud and contaminated runoff will be forced to stand in mud while they drink dirty water.

Mud harbers bacteric and fungi, which cause diseases such as

thrush, seratches, rain scald, rot, and abscesses. It creates slippery
footing, which will result in added wear ond tear on shoes and
hooves and can cause injuries from slips and slides. Horses who are
fed on muddy ground can ingest dirt and sand particles, causing a
serious digestive disorder known as sand colic. Mud is a breeding
ground for certain kinds of insects that will bite both you and your

horse.

Mud is also inconvenient for horse owners. It makes chores difficult and unpleasant. Walking
around in slippery mud makes it difficult to move from place to place, and treacherous when
handling an unruly or energetic animal. Grooming becomes a hasty job when the horse is covered

in mud.

What causes mud?

Some of the characteristics that make manure such a wonderful garden additive are also the
reason why it contributes to spectacular mud, In order to fnake really good mud, we need ¢ high
organic content. If we start witha regular soil, or even pure sand; add plenty of orgonic
material in the form of manure; pour on water from rainfall or downspouts; maybe add some hay
for good measure; and mush it all together by stomping and chopping it with hard hooves, we'll
have mud in no time. The organics from the manure will retain moisture for a long period of
time, which is great for the garden but bad for making the mud go away. |

This inforntation is available in alfernative format by calling owr ADA Coordinater at (617) 574-6872.
Produced by the Massachuselts Department of Fovirenmenta! Protesion, Municipal Services Section, Western Regions! Dffice, 436
Dwight Stzeet, Springtield, Massachusstts, O1103. 413-784-1109, TDD 413.745-6620. October 2000.




What can I do? R

Here are a few tips to help you minimize or eliminate
mud problems on your small farm.

Fence horses out of streams, ponds, and wetlands. 1f
the animals must cross these areas to get to pasture,
build water crossings to limit their access to the
resources. {Contact your Conservation Commission o
discuss permit requirements first.) Ideally, you can
provide access to drinking water from a clean
groundwater source, with a garden hose filling a stock
tank or an automatic watering system. Put these
watering spots in dry areas away from surfoce water, so
that the traffic will not create new mud. You can find

great hints about this ot
hitn://www.netenct.net/community/oacd/fs09stoc htin,

Practice good pasture management. Re-seed bare areas and keep horses of f until healthy
growth reappears. In the spring, restrict horses onto the higher, dry pasture ground until lower
pastures have dried up. Confine your horses to a sacrifice area during the winter and spring to
avoid hoof impacts on frozen or soggy pasturcland. Avoid over grazing -- manage pasture for
healthy plant growth, with roots that will help hold soil in place. '

Regularly pick up manure and hay. If you can do nothing else, do
this. This is also important for your horse's health, eliminating
disease-causing bacteria and fungi, parasites, and insect breeding

grounds.

Reduce rainwater impacts. Check out where your barn's roof runoff,
drains and downspouts empty onto the ground. Where needed,
construct or rearrange them to divert rainwater and runoff from
dumping onto the ground in high fraffic areas near barn doors and
feeding areas. Once you have done this, keep the gutters and
downspouts clean to ensure that they can function properly. If storm
runoff spills into your paddock, construct swales or diversions to -
redirect the water where it cah be absorbed somewhere else.

Add suitable footing. You can remove existing mud with a tractor or backhoe, and replenish the
area with suitable footing such as sand or small gravel. In high traffic areas it may be
necessary to do this every few years, but it is very effective and well worth the trouble. In
addition, implementing the suggestions above will greatly extend the mud-free {ife of the new




footing. If you ave planning 1o do this work near a wetlond or surface water, be sure to check

with your local conservation commission first,

By reducing the amount of mud on your farm, you will be creating a healthier, more secure home
for your horses, a more atfractive place for yourself and your family to live, and a cleaner, safer

environment for everyone.

Additional resources:
http://members.aol.co m/arblickle/tipsheets/

This link Takes you to Horses for Clean Water, a non-profit environmental education
organization based in Washington state. The sife has several fact sheets on a number of manure
related topics including composting, eliminating mud, and pasture management. A page called
“Know Your Resources” lists many other useful web sites, programs and publications, including
where to find pest control products, fly masks, bat houses, books, pamphlets, and newspaper
bedding. Contact Alayne Blickle, program coordinator, at 425-432-6116 or via email af

ARBlickle@aol.com for more information.

hitp:// waww.agf.gov.be.cal resmamt/fppa/pubs/environ/horse/ horse him

“Environmental Guidelines for Horse Owners”, another series of web sites by the British
Columbia Ministry of Agriculture and Food. Extensive coverage of environmental issues for
horse owners including mahure management and storage as well as more general resource
protection issues. The site also provides other references.

hfTp:/Higyww.cxtgnsion.gmn.edu/dis’ri'ibu‘r iqn/mtur'uIresaurccs/bD?E’ 40, himl

“Manure and Pasture Management for Reereational Horse Owners”, a series of web sites by the
University of Minnesota Extension Sepvice. Includes plans for building a composting bin,
detailed discussion of the composting process, information on pasture management, and an
extensive list of additional sources of information.

hitp/ Jwww.netenct.net/ community/oacd/fsiimany him

One of a series of Small Acreage Fact Sheets by Oregon's Washington County Soil and Water
Conservation District, including tips on controlling mud, good and bad environmental practices,
and a year-round calendar of activities for sound farm and pasture management.

bﬂﬂ/www.ncfc:1g1'.he’f/communh‘y/oecd/stE)s’roc.hfm

More from Oregon's Washington County Soil and Water Conservation District about how to
provide water for stock without impacting streams and surface waters.




Agency Resources:

Natural Resource Conservation Service (NRCS) works with farmers on issues relating to the
best use of our natural resources. This includes pasture, manure and mud management for horse
owners. You can find the number for your NRCS office listed-in the phone book under federal
government, US Department of Agriculiure, Natural Resource Conservation Service,

Conservation Districts also work with farmers and livestock owners, often for smaller, non- 5
commercial places, on similar land management assistance. To find out about their services and i
get on their mailing list contact your local Conservation District by calling the NRCS office. The
NRCS will be able to tell you the name, location and phone number of your Conservation District.

Massachusetts Department of Environmental Protection

Regional Nonpoint Source Coordinators (technical assistance and outreach)

Western Region - Tracey Miller 413-755-2162 or tracev.mitler@state. ma us

Central Region - Brian Duval 508-849-4027 or brian duval@state ma.us

Northeast Region ~ Rosalia Barber (Wollenhaupt) 978-661-7816 or rosalia.wollenahupt@state. ma s
Southeast Region -~ Jeff Brownell 508-946-2702 or jeffrey brownell@istate. ma us




VEGETATED BUFFER STRIPS:
TR SLOW THE FLOW TO PROTECT
e WATER QUALITY

Establishing vegetated buffer strips along lakes and streams is a simple and inexpensive way to protect
and improve water quality on your property and in your community. Buffer strips consist of planted or
naturally occurring vegétation, such as shrubs, trees, and plants. The vegetution serves asa filter,
siraining out sediments, nufrients, pesticides and other pollutants before they reach the water body.
Buffer strips stabilize streambanks and shorelines, and prevent bank erosion and siumping. Runoff
lows down and loses much of its erosional force when it.passes through the strip of vegetation. Trees
and shrubs along streams and Jakes provide shade to keep water cool, improving habitat for aquatic
organisms, and provide cover and habitat for wildlife. The wider the buffer strip, the greater its
effectiveness. Strips between 50 and 200 feet wide may be required, based on soil type, size and
slope of the pasture, and vegetative cover. A good rule of thumb is at least 50 feet wide, while keeping

as much distance as possible between fencing and surface water.
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* use native species
if possible

Note: MA DEP regulations prohibit hitching ar keeping animals within 100 feet of the bank of any public water
supply reserveir, brooks, or sfreams tributary to a reservoir.
Tlds information is avsilable 5n alfemative foxmat by calling our ADA Cosrdinalor at {637y £74-6872,

Fraducsd by the Massachusetts Department of Environmental Pretection, Municipal Services Section, Westen Regioral Office, 436 Drwight Strest, Springhield,
Massachusetts, £1103. 413-784-1100, TDD 4137465620, (etoher 20040,




Pot be discouraged if you have very small areas To worl with, Any buffer sirip is better than

none aft alll

Regardless of what type of buffer strip you decide to encourage on your property,
remember to:

e Keep os much distance as possible between your field
boundary and surface water.

Recommended Buffer Strip Widths

Based on Slope
Shepe of Land (%) Minimum width of /‘f
Buffer Strip (feet) /
© 50 : ' Y
5 70 U
10 9C
15 110
20 130
2h 150

Source: Finley 1987 in Extablishing Vegeiative Buffer Sirips
Along Streoms fa Improve Water Qualify. Permsyhania Stale
University. 1996.




o If at di possible, restrict access o
streams and lakeshores, Provide
alternative water sources, such as
filling a stock tank with o garden
hose or installing an automatic
waterer, To keep horses out of the

stream.

Gravify flow or punped wates provides a deinking ares away from the stteam

« If horses must rely on Akt o bridge o grave b for »ctnssi
stream or lake water for
drinking, limit their
access with fencing and
construct a ramp fence
system. Note: Confact
your Conservation

Commission first,

See your Coptervation Commissien fistt,

Limit sticam, access 1o small areas for walering or crossing

What else can you do to protect and improve water quality?

Minimize hard or impervious surfaces an your property, and maximize pervious surfaces to
encourage infiltration and reduce runoff. ‘
Maintain vegetation, preferably trees and shrubs, along steep slopes, drainage chanhels or

ditches, and around all bodies of water.

Do nhot apply manure in the buffer strip! Maintain distance of at least 100 feet between
areas of manure application and the ncarest surface water body.

Establish other grassed or vegetated strips between fields. These vegetated strips will
intercept pollution, slow down the flow and velocity of runoff, and encourage infiltration,



References and Other sources of Information:

The Buffer Handbook: "A Guide to Crealing Vegetated Buffers for Lakefront Properi s Developed by
Phoebe Hardesty, Androscoggin Vailey Soil and Water Conservation District and Cynthia Kuhng, Lake and

Watershed Resource Management Associates, with funding provided by the \L5, £PA and Maine LEP. 1998

Establishing Veaetative Buffer Sirips Along Streoms to Tmprove Water Quality, (1996) Pennsylvania Stute
University College of Agricultural Sciences. Ordering information onfine at hitp://pubs. cas. psu.edu/Pubs

Horse Owners Field Guide 3o Toxic Plants. (1996) by Sandra Burger and A. P, Knight. Breakthrough

Publications.

hitp: / /neirtnt.ct.nres.usda.gov/horse ,
This link fakes you 1o the Connecticut Horse Enviranmental Awareness Program (HEAP), The site contains a

series of fuct sheets, ond educational rescurces on best management practices (BMPs).

h*f’rp://wv.vw.extension.umn.edu/disfribu‘fion/na‘rur*ah*esources/bb?&"ﬂ%@‘ himl
“Manure and Pasture Maragement for Recreational Horse Owners™, a series of web sites by the University of
Minneseia Extension Service. Includes plans for building a composting bin, detailed discussion of the

composting process, information on pasture management, and an extensive list of additional saurces of

infarmation,

m_fpt//members.ao!.com/aPbiickie/’ripsheefs/ .
This link tokes you fo Horses for Clean Water, a non-profif environmental education organization based in
Washington state. The site has several fact sheets on a number of manure related topics including composting,
eliminating mud, and pasture management. A pege called “Know Your Resources” lists many other useful web '
sites, programs and publications, including where to find pest controf products, fly masks, bat houses, boaks,
pamphlets, and newspaper bedding. Contact Alayne Blickle, program coordinator, at 425-432-6116 or via email

at ARBlickle@aol.com for more information.

hitp://ceinfo.unh.edu/aahri050. pdf
This link tekes you to the online version of the Good Neighbar Guide for Horce-Keening: Manure Management,

an excellent publication developed by the University of New Hampshire Cooperative Extension Service, New
Hampshire Department of Environmental Services, and Natural Resources Conservation Service.

bjrfp:/fwww.wisc.edu/farmasys’r/workiink.h?mi
Links to Farm and Home assistance addressing farm management and environmental management for

homeowners,

http://www.nres, usda.goy
The Natural Resources Conservation Service is a Federal agency that works in partner

people to conserve and sustain our natural resources.

ship with the American

Massachusetts Department of Environmental Protection

Regional Nonpoint Source Coordinators (technical assistance and outreach)

Western Region - Tracey Miller 413-755-2162 or tracey.miller@state.ma.ug

Central Region - Brian Duval 508-849-4027 or brian. dunyal@state.ma.ug

Northeast Region - Rosalia 8arber (Wollerhaupt) 978-661-7816 or rosalinwollenhraupt@stale. ma.us
Southeast Region - Jeff Brownell 508-946-2702 or jeffrey. brownell@state. ma.us
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Establishing vegetated buffer strips along la
protect and improve water quality on your pro
planted or naturally occ
as a filter, straining out
the water body. Buffer strips stabilize st

VEGETATED BUFFER STRIPS:
SLOW THE FLOW TO PROTECT

WATER QUALITY

kes and streams is a sitple and inexpensive way o
perty and in your community. Buffer sirips consist of
urring vegetation, such as shrubs, trees, and plants. The vegetation serves
sediments, nutrients, pesticides and other pollutants before they reach
reambanks and shorelines and prevent bank erosion and

slumping, Runoff slows down and loses much of s erosional force when it passes through the strip

of vegetation. Trees an
imprroving habitat for aquatic organisms, and pr
buffer strip, the greater its effectiveness. 5t

required, based on soil Type, size and slope of 1

d shrubs along streams and lakes provide shade fo keep water cool,

ovide cover and habitat for wildlife, The wider the
rips between 50 and 200 feet wide may be

he pasture, and vegetative cover. A good rule of

thumb is af least BO feet wide, while keeping as much distance as possible between fencing and
surface water. '

Note: MA DEP regulations prohibit hitching or keeping animals within 100 feet of the bank of any public

water supply reservoir, b

Recommended Buffer Sirip Widths
’ Based on Slope

Slope of Land (%) Minimum width of
Buffer Strip
{feet)

0 50

L} 70

10 90

15 110

20 130

25 150

Source: Finley 1987 in Establishing Vegetative Buffer Strips
Along Streatns to Improve Warer Quality. Pennsylvania
State University. 1996,
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Massachusetts Depariment of Tywitonmental Prateeting,
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. suore BT
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rmat by calling our ADA Caordinator at (617) 574-6872,
Municipal Services Sestion, Westen Regional Offiee, 436 Dwight Sieeet, Springfieid,

Massachnsetts, 01103, 4137841 100, THD 412.746-6620. Detober 2008,



Dent bz discouragzd if you have very simall crave fo work wish.  Any buiver strip is better than
none ai alll '

Regardless of what type of buffer strip you decide to encourage on your property,
remember to:

*  Keep as much distance as possible between your field
beundary and surface water,

grass strip or
well-managed pasture

<+ huffer = @"’
50 ft.
miit,

stre;un

# use native species
if pussible
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Liravity flow or punaped water provides a drinking agea away from the stream

X1 at all possible, restrict your

horses access te stream and
lakeshores. Provide alternative
water sources, such as filling a stock
tank with a garden hose or installing
an automatic waterer, to keep your
horses out of the stream.

o If your horses must rely on
stream or lake water for
drinking, limit their access
with fencing and construct a
ramp fence system,

Adif a bridyge ac praved bed fur 8 erossing

Seg your Conservalion Commission Hist,

Liil stream aecess to sinall avess for walering or crossing

What else can you do to protect and improve water quality?

*  Minimize hard or impervious surfaces on your property, and maximize pervious surfaces to

encourage infilfration and reduce runoff.

* Maintain vegetation, preferably trees and shrubs, along steep siopes drainage chonnels or

ditches, and around all bodies of water,

¢ Do not apply manure in the buffer stripl Maintain a distance of at least 100 feet between
areas of manure application and the nearest surface water body.

«  Establish other grassed or vegetated strips between fields. These vegetated strips will
intercept pollution, slow down the flow and velocity of runoff, and encourage infiltration,




References and Other sources of Information:

The Buffer Hendbook: "A Guide to Creating Vegetated Buffers for Lakefront Properties.” Developed by
Phoebe Herdesty, Androscoggin Valley Scil and Water Conservation District and Cynthia Kuhns, Loke and
Watershed Resource Management Associates, with funding provided by the U.S, EPA and Maine DEP, 1998

Establishing Vegetative Buffer Sirips Along Streams to Improve Water Quality, {1996} Pennsylvonia State
University College of Agricultural Sciences. Ordering information online at hitp://pubs.cos,psu,edu/Pubs

Horse Owners Field Guide to Toxic Plants, (1996) by Sandra Burger and A. P. Knight. Breakthrough
Publications, '

http;:/ {neirtnt.ct.nrcs.usda.qov/horse
This link 1akes you to the Connecticut Horse Environmental Awareness Program (HEAP). The site contains a

series of fact sheets, and educational resources on best monagement practices (BMPs),

http://www.extension. umn, edu/distribuﬁon/nn?umiresources/bb?540 himl

*Manure and Pasture Management for Recreational Horse Owners', a series of web sites by the University of
Minnesota Extension Service. Includes plans for building a composting bin, detailed discussion of the
composting process, information on pasture management, and an extensive list of additional sources of

information.

http://members.aol . com/arblickle/tipsheets/

This link 1akes you to Horses for Clesn Water, a non-profit environmental education organization based in
Washingten state, The site has several fact sheets on a number of manure related fopics inchiding composting,
eliminating mud, and pasture management. A page calied " Know Your Resources” lists many other useful web
sites, programs and publications, including where to find pest control products, fly masks, bat houses, books,
pamphlets, and newspaper bedding. Contact Alayne Blickle, program coordinator, at 425-432- 6116 or via email
at ARBlickle®aol com for more information,

http://ceinfo.unh.edu/aahr1050. pdf -

This link takes you to the online version of the Good Neighbor Guide for Horse-Keeping: Manure Monogement,
an excellent publication developed by the University of New Hampshire Cooperative Extension Service, New
Hampshire Department of Environmentel Services, ond Natural Resources Conservation Service.

http://www . wisc.edu/farmasyst/worklink. him!
Links to Farm and Home assistance addressing farm management and environmental management for

homeowners,

http!//www.nrcs.usda.gov
The Natural Resources Conservation Service is a Federal agency that war‘ks in pchnership with the American

peoplc to conserve and sustain our natural resources.

Massachusetts Depertment of Environmental Protection

Regional Nonpoint Source Coordinators (technical assistance and outreach)

Western Region - Tracey Miller 413-755-2162 or tracev.miller@state.ma.us

Central Region - Brian Duval 508-849-4027 or briapduval@state.ana.us

Northeast Region - Rosalia Barber {(Wollenhaupt) 978-661-7816 or rosaliawollenahupi@state.ma.us
Southeast Region - Jeff Brownell 508-947-6657 or jeffrey.brownelifostate.ma,uy




Composting

Tf you have horses, you've got manure. Chances are that you already spend some time each
day cleaning stalls and picking up manure in your pasture, paddock, and riding ring. You
could simply stockpile the manure and discarded bedding, and use if for your garden; but
fresh manure is not really ideal for that. You could spread it on your fields, but you don't
have a iractor. The pile just gets bigger.. The neighbors start to complain about flies
and odor, and the growing pile slowly begins o obstruct your view of the beautiful horses
in your back yard. Friends and family refuse fo Yake any away to put on their gardens,
because it's yucky and full of weeds. still the pile grows..what's a poor horse owner fo do?

With a little extra effort, you can compost your manure and create a
valuable, usefal, "black gold” that will make your gardens beautiful
and your property more pleasing. Envious neighbors will soon  be
competing with your friends and family for a wheelbarrow full of the
beautiful, fluffy stuff.’

What's so special about compost?

Composting your manure has many benefifs: ;
o Compost is a wonderful soil amendment, rich in nuirients and

organic material

o The heat generated in the composting process kills worm eggs and
parasiies, reducing the likelihood of parasite infestation in your
horses

« The heat also kills weed seeds, enhancing its value as a soil.
amendment ‘

« Flies will be reduced because their breeding grounds will -be
eliminated

. The volume of material you begin with wiil be reduced by about
fifty percent |

« Properly prepared compost is virtually odorless .

. Tt reduces the chances that manure-contaminated runoff from

~ your proper¥y will reach ponds and wetlands near your property

» Tt reduces the chances of contaminating groundwafer and private

wells in the area

This information is available in alternative format by calling our ADA Coordinator at {617) 574-6871.
Praduced by the Massachusetts Depattment of Envirenmental Proteetion, Municipat Servives Section, Westen Regional Office, 436 Dwright
. Streel, Springlield, Massachuseles, 01103, 4E3-784-1100, TDD 413-746-6620. October 2000,




What is composting, anyway?

During the composting process, microorganisms break the organic
materials info smaller particles and buiid new molecules. In doing so,
they give off carbon dioxide, water vapor, and heat, Composting
accelerates  decomposition by  pramoting the  growth of
microorganisms, The heat thai is generated kills weed seeds and
reduces pathogens, worm eggs and parasites; Odors ave virtually
eliminated from the final product, which will be approximately half
the volume of the material you started with. The finished compost is
a valuable soil amendment, adding nutrients, organic material, and

texture to the soil,

Composting is a balancing act. Providing ideal environmental conditions for microbial growth
accelerates the process, Just enough water, air, carbon, and nitrogen getting piled, furned,
and aged without contaminants makes for good compost.

How do I get started?

You can get started with composting just by building piles of manure combined with
bedding, leaves, grass clippings, and other maferials, Microorganisms fove company,

though, and your pile will need to be at least one cubic yard in size for the process to -

really work. It can be much larger, Ideally, you'll build one or more bins that will allew you

to build and manage your composting process. You can find several sets of plans for
building simple, inexpensive composting bins in the. sources listed at the end of this fact
sheet. '

To avoid creating pol!ﬁ’rion at the composting site, make certain your compost pile is
located a minimum of 50 feet from ponds and streams, and 100 feet away from drinking
water wells. Make certain to contain any runoff on-site. If possible, a roof over the
compost pile will prevent rainfall from washing away nutrients and help you to control the
moisture levels in the pile, while avoiding contaminated runoff leaving the site,

Horse manure and bedding contain the carbon and nitrogen necessary for successful
compasting. Oxygen is also essential. The pile must have sufficient air spaces for the
microorganisims to breathe while they work, and allow the resulting carbon dioxide to exit,

Water is another requirement, ideally at a moisture content of around fifty percent. If .

the compost feels like a freshly wrung out sponge, the moisture level is perfect.

The challenge is to ensure the proper proporfions of the materials. The type of bedding
you use and the typical daily volume you discard will substantially affect the ease and rate
of composting. Different types of organic materials compost dif ferently. You'l heed to

rs




customize the process vo fit your specific combination of manure, bedding, and other
organic maieriols, You can find the besl mixture by developing a clear unders tanding of
the process, accurately measuring materials, and going through some trial and error. A
working compest pile should be turned occas;onaiiy This will help maintain air spaces in
the pile, distribute moisture, and keep the microorganisms working, Since the pite will
generate heat as it works, you'll know it's time to turn the pile when it starts cooling down.

Nutrient and soil conditioning value of compost

Depending on the size of the piles and the diligence with which
you manage them, you could have finished compost in three to
six months. You'll know it's finished when it no longer reheats
after turning, the volume is reduced to one- ha!f and the
product looks more like soil than anything else,

The major fertilizer compenents of ‘manure and compost are
nitrogen, phosphorus and potassium; many other ftrace
elements are also present. In general, livestock manure
compost containg about 0.5% nitrogen, 0.4% phosphorus, and
0.2% potassium. In eddition fo the nuirients it provides,
applying compost to the soil can improve its physical structure
by adding organic material that improves aeration, moisture
retention, and permeability. =

Additional infarmation and resources:

Web sites
hiip://vww.extensionumn.edu/distribution/naturalresources/DD 7540 himl

"Manure and Pasture Management for Recreational Horse Owners”, a series of web
sites by the University of Minnesota Extension Service. Includes plans for building a
composting bin, detailed discussion of the composting process, information on pasture
management, and an extensive list of additional sources of information.

hh‘p://www.aqf.qov.bc.cn/resmqmT/fDDa/Dubs/eanr'on/horsg/horsahj{m

“Environmental Guidelines for Horse Owners”, another series of web sites by the
British Columbia Ministry of Agriculture and Food. Extensive coverage of environmental
issues for harse owners including manure management and storage as well as more general
resource profection issues. The site also provides other references.




hi fp:/ /members.aol.com/arblickie/T) psheeis/

This link takes you to Horses for Clean Water, a non-profit environmental education
organization based in Washington state, The site has several fact sheefs on a number of
manure related topics including composting, eliminating mud, and pasture management. A
page called "Know Your Resources” lists many other useful web sites, programs and
publicatiens, including where to find pest control products, fly masks, bal houses, books,
pamphlets, and newspaper bedding. Contact Alayne Blickle, program coordinator, at 425-
4372-6116 or via email et ARBlickle@aol.com for more information.

Agency Resources

Natural Resource Conservation Service (NRCS) works with farmers on issues relating 1o
the best use of our natural resources. This includes pasture, manure and mud management
for horse owners. Find them in the phone book under federal government, US Departiment
of Agriculture, Naiural Resource Conservation Service,

Conservation Districts also work with farmers and livestock owners, often for smaller,
non-commercial places, on simitar land management assistance. To find out about their
services and get on their mailing list, contact your local Conservation District by calling the
NRCS office. The NRCS will be able to tell you the name, location and phone number of -
your Conservation District. S
Massachusetts Department of Environmental Protection

Regional Nonpoint Source Coondinators (technical assistance and outreach)
Western Region ~ Tracey Miller 413-755-2162 or fracey.milleriistate.nm.us
Central Region - Brian Duval 508-849-4027 or brian.duval@stale.ma.us
Northeast Region - Rosalia Barber (Wollenhaupt) 978-661-7816 or

rosalia, wollenahuptizstate ma.us

Southeast Region - Jeff Brownell B08-947-6557 or jetftey.brownell@state s
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Nonpoint Pointers

Understanding and managing nenpoin! source polfution in your communily

Managing Nonpoint
Source Pollution
from Agriculture

The United States has more than 330 million acres of agricultural Tand
that produce an abundant supply of low-cost, nutritious food, feed, 1, and
fibre. American agriculture is noted worldwide for its high productivity,
quality, and efticiency in delivering goods Lo the consumer. However, when
unpmpt‘rly managed, agricultural activities can affect water quality.

The most recent National Water Quality Inventory reports that agricultural
n(mpnmt source (NPS) pollution is the leading source of water quai;ty
impacts to surveyed rivers and lakes, the third largest source of impatr-
ments to surveyed estuaries, and also a major contributor to ground
water contamination and wetlands degradation,

Agricultural activities that
cause NTS pollution include
confined antimal facililies, grazing,
plowing, pesticide spraying,
irrigation, fertilizing, planting, and
harvesting. The majov agricultural

NS pollutants that result from
these activities are sediment,
nuirients, pathogens, pesticides,

‘ and salts, Agricultural activities
also can damage habital and stream channels. Impacts on surface water and
ground water can be minimized by properly managing activities that can
cause NI'5 pollution. '

Numerous government programs are available to help people design and

pay for management approaches to prevent and control NP5 pollution. For
example, over 40 percent of section 319 Clean Water Act grants were used to
control agricultural NPS poliution. Also, several U.5, Department of Agri-

* culture and state-funded programs provide cost-shate, technical assistance,
and economic incentives to implement NP5 pollution management prac-
tices. Many people use their own resources to adopt technologies and
practices to limit water quality impacts. .

Munaging Sedimentation. Sedimentation occurs when wind or water
runoff carries soil particles from an area, such as a farm field, and transports
them to a water body, such ag a stream or lake. Excessive sedimentation

clouds the water, which reduces the amount of sunlight reaching aquatic

Agricultural activities that
cause NPS pollution can resull
from confined animal facilities,
grazing, plowing, pesticide
spraying, irrigation, fertilizing,
planting, and harvesting. .

R _r '\
P y\ iy
A

NPS pollution occurs when
water runs over land ot through
the ground, picks up pollutants,
and deposits them in surface.
waters or introduces them into
ground water,
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Fax {513) 489-8695

FOR MORE INFORMATION

1.8, Environmental Protection
Agoncy

Nunpoint Source Control Branch
Washington DC 20460

Internet Address:
hitp:hwww.epa.govowow/nps/
index.ntny

plants; covers fish spawning arcas and food supplies; and clogs the gills of
fish. In addition, other poliutants like phosphorus, pathogens, and heavy
metals are often attached to the soil particles and wind up in the water
bodies with the sediment. Farmers and ranchers can reduce erosion and
sedirmentation 20 to 90 percent by applying management measures to
control the valume and flow rate of runoff water, keep the soil in place, and
reduce soll transport.

Managing Nufrients. Nutrients such as phosphorus, nitiogen, and
potassiun in the form of ferlilizers, manure, sludge, irrigation walter, le-
gumes, and crop residues are applied to enhance production. When they are
appiied in excess of plant needs, nutrients can wash into aguatic ecosystems
where they can cause excessive plant growth, which reduces swimming and
boating opporlu nities, creates a foul taste and odor in drinking water, and -
Kills fish. In drinking water, high concentrations of nitrale can cause
methémoglobinemia, a potentially fatal disease in infanis also kanawn as,
“blue baby syndrome.” Nutrienl management plans can help maintain high
yields and save money on the use of {ertilizers while reducing NI'S pollu-
tion.

Managing Confined Anintal Facilitivs. By confining animals to areas or
lots, farmers andd ranchers can efficiently feed and maintain fivestoek. But
these confined areas become major sources of animal waste. Runoff from
poorly managed facilities can carry pathogens (bacteria and viruses),
nutrients, and oxygen-demanding substances that contaminate shellfishing
beds and other major water quality problems. Ground water can also be
contaminated by seepage. Discharges can be limited by storing and mariag-
ing facility wastewater and runoff with an appropriate waste management
system. . C

Muanaging Irrigation. Incflicient irrigation can cause waler qualily
problems. In arid areas, for example, where rainwater does not carry resi-
dues deep into the soil, excessive irrigation can concentrate pesticides,
nutrients, disease-carrying microorganisms, and salts-ali of which impact

. water quality-in the lop layer of soil. Farmers can control these effects by

improving water use efficiency. Actual crop needs can be measured with a
variely of equipment. .

Managing Pesticides. Pesticides, herbicides, and fungicides are used to
kitl pests and control the growth of weeds and fungi. These chemicals can
enter and contaminate water through direct application, runoff and wind
transport. They can kil fish and wildlife, poison food sources, and destroy
animal habitat. Integrated Pest Management (IPM) techniques based on the
specific soils, climate, pest history, and crop for a particular field can limit
pesticide use and manage necessary applications to minimize pesticide
movement from the field.

Managing Livestock Grazing, Qvergrazing exposes solls, increases
erosion, encourages invasion by undesirable plants, destroys fish habitat,
and reduces the filtration of sediment necessary for building streambanks,

" wet meadows, and floodplains. To reduce the impacts of grazing on water

quality, farmers and ranchers can adjust prazing intensity, keep livestock out
of sensitive areas, provide alternative sources of water and shade, and
revegetate rangeland and pastureland.
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Managing Agricultural

Fertilizer Application to Prevent
Contamination of Drinking Water

1f improperly managed, elements of fertilizer cun move into surface water through fickd ranoff
or leach into ground water, The two main components of fertilizer that are of greatest congem
1o sourge waler quality {ground water and surface waler used as public drinking water supplies)
are nitrogen {N) and phosphorus (). This fact sheet focuses on the manageraent of agricultural
fertitizer applications; see the fuct sheets on managing agriculbund pesticide use, animal wasle,
and storm water nmofT for other prevention measures that relate to agriculinre,

FERTILIZER USE IN AGRICULTURE

Ferilizer application is required to repiace crop land nutcients that have been consumed by
previous plant growth, 1t is essential for economic yields. However, oxcess fertilizer use and
poor application methods can cause
fertilizer movement into pround and surface
waters, While fertilizer efficiency has
incrensed, Colorado State University
estimated that about 25 percent of all
preplant nitrogen applied to corn is lost
through leaching {entering ground water as
nitrate) or denitrification (entering the
atmosphere as nitrogen gas).

Fertilizer sprezding
WHY IS IT IMPORTANT TO MANAGE FERTI LIZER USE NEAR TIHE SOURCES Or
YOUR DRINKING WATER?

Improper or excessive use of fertilizer can lead ta nitrate poliution of ground or surface water.
Nitrogen fertilizer, whether organic or inorganie, is biologically transformed to nitrate that is
highly soluble in water. In this soluble form, nitrate can readily be absorbed and used by plants,
On the other hand, soluble nitrate is highly mobile and can move with percolating water out of
the soil, thus making il unavailable for ptant uptakes. Crop producers, therefore, need to mateh
nitrogen applications to crop uptake to minimize pitrate feaching and maximize clficiency.

Use of nitrogen-containing fertilizers can contribute to nitrates i drinking water. Consumption
of nitrales con cause methemoglohinemia (blue baby syndrome) in infants, which reduces the
ability of the blood to carry oxygen. I left untreated, methemoglobinemia can be fatal for
affected infants. Due to this health risk, EPA set a drinking water niaximun contaminant ievel
(MCLY of 10 milligrams per fiter (rugfl) or parts pex yaillion (ppm) for nituale measured as
nitrogen. ‘




Anoter major component of fertitizer s phosphorus, Under catain sonckitions phosphoiug can
be readily ttansported with the soil. In faet, 60 to 90 percent of phosphoras moves with the soil.
Phosphors is the major source of water quahity impaiments in lakes nationwide. yven though
repulations (hat affect the taste and odor of
waler are nof Federally enforcenble under th
Safe Drinking Waler Act, municipalitics
oficn must treat their drinking waler supplics
for these acsthelic reasons.

‘The use of oyganic nutrient sources, such as
manure, can supply all or past of the
nitrogen, phosphonss, and potassium needs
for crop production. However, vrganic ;
fertilizers can also cause excessive nutrient E”;; ; o
loads if improncerly applicd ‘ : A AR
0aGs 1f UNPropery apphcd. ) Orpanic fertilizer apphication

AVAILABLE PREVENTION MEASURES TO ADDRESS AGRICULTURAL
AVPLICATIONS OF FERTILIZER

This section discusses some of the most often used prevention measures, but is nof an
exhaustive list of all known measures. For information on additional prevention measuicy, see
fhe dosuments referenced in the Jast section of this fact sheet. Please keep in mind that
individual prevention measures may or nwy not be adequate to prevent corfamination of source
walers. Most likely, individual measures should be combined it an overali prevention approach
that considers the nature of the potential source of contamination, the purpose, cost,’
operational, and maintenance requirements of the measures, the valnerability of the scuree
waler, the public’s acceptance of the mensures, and the community’s desired depree of risk
reduction.

The goat of these prevention measures is to minimize nutrient losses from agricultural lands
cecwrting by edge-of-fickt runofl and by leaching from the root zone. Effective nutrient
management abales nutrient movement by minimizing the guanlity of nuirients available for
toss. This is achicved by developing a comprehensive nutrient management plan and uging onty
the types and amounts of nutricnts necessary to produce the crop, applying nutrients al the
proper times and with proper methods, implementing additional fanning practices to reduce
nutrient losses, and following proper procedures for fertilizer storage and handling,

Application Rafes and Fertilizer Types

{ One component of a comprehensive nutrient
management plan is to determine proper
fertilizer application rates. The goal is to limit
fertilizer to an amount necessary to achicve 4
realistic yield goal for the crop. Soil sampling
and crediting other sources are also parls of the
concept.

Yeartly soil sampling is necessary for

. determining plant putrient needs and to make
§ accurate fertilizer recommendations. Many
factors must be considered when determining
sawphng methods and frequency.

Fertilizer spreacer Calculating the optimal rate of application also
inciudes credifing ofher sources that contribute nitrogen and phosphorous to the soil. Previous
legume crops, imigation water, manure, and organic maiter ait contribute nifropen to the soil,
while organic matter and manure contribute phosphorus.

|
i




Aleng with soif smnples wnd ferfilizer crediis from oiher sources, mirogen fortilizer
recommendations are based o yield goals established by the crop producers. Yield
expectations ave established for each erop and field based on soil properties, available maoisture,

yield history, and management level.

Applying the apprapriute form of nitrogen fertilizer can reduce leacking. Nitrate forms of
nitrogen fertilizer are readily available to erops, but are subject to feaching losses, Nifrate
fertilizer use shonid be limited when the leaching polential is moderate to high, In these
sitnations, ammonium nitrogen fertilizers should be used becduse they are not subject (o
immediate leaching. However, anymonium nitrogen transfonns rapidly into nitrate when soils
are wanm and moist. More stowly available nitrogen fertilizers shoutd be used in these
conditions. Nitrification inhibitors can also delay the conversion of ammaonium (o nitrate under

cerlain conditions,

Phosphorus fertilizer is less subject to leaching, but oss through surface runell s more
common, To minhmize losses of phosphorus fertilizer, applications should enly be made when
needed {determined {hyough soil festings) and al recotmmended rates.

Fertilizer Applicition Thning

Nitrogen {ertilizer applications should be timed to coineide as closely as possible to the period
of saximum crop uplake, Fertilizer applied in the fall has been shown (o canse ground water
degradation. Partial application of fertilizer in the spoing, followed by small additional
applications as needed, can improve nitrogen uptake and reduce feaching, Reasons to alter
nitrogen amounts include abnormal weather or crop quality.

Ferdilizer Applieation Methods

Fertilizer apphication equipment shoutd be inspected at least once annuaily. Application
equipment must also be properly calibrafed to insure that the recommended amount of festifizer

is spread.

Correct fortilizer placement in the rool zone can greatly enhance plant nutrient uptake and
minimize losses. Subsurfiace applied or incorporated fertitizer should be used instead ofa
surface brosdeast ferilizer. The most efficient application method for many crops, especially in
erosive soils, is to place dry fertilizer into the ground in bands. Band or drilled row fertilizers
are applied closer to the seed and can be recovered by the crop more efficiently. All surface-
applied fertilizers should be mechanically incorporated into the soil to reduce losses through
surface runoff and volatilization. Fertilizer should never be applied to frozen ground, and alsu
should be limited on slopes and areas with high nmotf or overland flow.

Irvigation water should be managed 10 maximize
efficiency and minimize runoff ot leaching. Irrigated
crop production has the greatest pofential for source
water contamination because of the large amount of
water applied. Both nitrogén and phosphorus can leach
into ground water or run off info surface water when
excess water is apphied to fields. Trrigation systems, such
as sprinklers, Jow-energy precision applications, surges,
and drips, allow producers to apply water uniformly and
with great efficiency. Efficiency ean also be improved
by using delivery systems such as lined ditches and pated
pipe, as well as reuse systems such as field drainage
recovery ponds that efficiently capture sediment and nutrients, Gravity-controlled irrigation or
furrow runs should be shortened to prévent over-watering at the top of the furrow before the

lower end is adequately watered,

Rumoft




Addiliona] Farming Practices

A complete system is needed to yeduce fertilizer Joss. Components of this system ulten mclude
Farming practices that are not stictly celuted (o fertilizes, such as conservation tillage and

puifers,

Conservation fitlage is another fickd management
method used to reduce ranoff. In conservalion Gilage,
erops are grown with minimal caltivation of the soil.
When the amount of tillage is reduced, the plant
residues are not completely meorposated and most or
all remain on top of the soil. This practice is critival
1o reducing phosphorus tosses because the residae
provides cover and thereby reduces nutrient runofl
and crosion by water,

age
Creating buffer strips or filfer strips can impede ranoff and help filter nitrogen and phosphorus
{rom runoff. Buffer strips and filter strips are created by planting dense vegetation near surface
water bodies. The root systems of these plants hold soil in place, thereby decreasing the
velocity of runoff and preventing erosion. The vegelation and soils strain and filter sediments
and chemicals, For more information on buffer strips and filter strips sce the fact shect on storm
water runoff,

Crop rotation can ofien yield crop improvement and
cconomic benelits by minimizing fertilizer and
sesticide needs. Plnting lepumes as part of a crop
olation plan provides pitrogen for subscguent craps.
Deep-rooted crops can be used {o seavenge nilvogen
left in the soil by shallow-rooted crops, Cover crops
slop wind and water erogion, atxt can ust residual

! nitrogen in the soil,

aton-fallow yetation A high-tech way to level or grade a field is to use
Iuser-controlled land leveling equipment. Field leveling helps to control water advance and
improve uniformity of soil saturation in gravity-flow frigation systems. This improves
irpation efficiency and reduces the potential for nutrient polletion through runoff.

Fertilizer Sturage and Handling

Follow label directions for storiig and mixing fertitizer and for disposing empty containers.
Lock or secure storage container valves when the conlainer is not inuse,

Prolect permanent fertilizer storage and mixing sites from spills, leaks, or storm water
“ipfiltration. Storage buildings shouid have impermeable floors and be securely locked.
Tmpermeable secondary containment dikes cant also be used to contain liquid spills or leaks. Do

" ot store fertilizer in wnderground containers or pis.

To prevent accidental contamination of water supplies, mix, handle, and store fertitizer away
" from wellheads and surface water bodies. Installing anti-backflow devices on equipment can
also prevent spillage. Ideally, mix and tond fertilizers at the application spot.

Immediately recover and reuse or properly dispose ol spills. Granular absorbent material cun be
used at the mixing site to ciean up small liquid spills,




FOR ADDITIONAL INFORMATION

These references have information on agricultural fertilizer use and best management praciiors,
Al of the following documents me available for free on the interset. You shouid also contact
fhe U.S. Department of Agriculture (USDA), Natural Resources Conservation Service (NRUS),
Conservation Distiicf, and Agnicultural Extension Service representatives in your area for more
information on nutrient management and cost-share proprams, such as the Environmental
Quality Incentives Program (BQIP}, the Conservation Reserve Program (CRDY, and the
Conservation Reserve Enhancement Program (CREP), to assist in financing source waler
profection Measures. '

Conlact loeal povermment authorities in your area to see if there are ordinances in place to
manage festilizer use. Numerous examples of Tocal source water protection-relaied ordinances
for various potential contaminant souress ean be found at:

http:/fwwnw epa.gov/rSwaterfordcom/

nttp:/fwww epa.goviowow/upsfordinance/

hitp:;’f\'.'w‘.v.epu.g.gov."ow{_mf/npsfordinmwc/links.htm

The following documents provide more delatled information on preventon measures for
Fertilizer use o the fam.

Colorado State University Cooperative Extension, Best Management Practices for Nitrogen
Fertilization {XCM-172). (1994, August). Retrieved February 9, 2001 from the World Wide
Webe hlt;):;'/\.vwv.*.c,\'l.coiustaic.cdn/Pl},13Sf(;?](.(J!’Sipnhcrm).htnﬂ#suié_

Colorado State University Cooperative Extension. Best Management Practices for Pesticide
and Fertilizer Storage and Handling (XCM-178). (1994, Aungust). Retrieved February 9, 2001
from the World Wide Web: hitp://www.cxt.co)nsiuw.edu/]”l}BS/(IIROPS/;)uE}crop.html#soi]

Colorado State University Cooperative Fxtension, Best Management Practices for Phospharus
Fertilization (XCM-175). (1994, August). Retrieved Febroary 9, 2001 from the World Wide
Web; ht’ip:f;‘wwv.r.cxl.cokosmtc.cdnﬁ’UBS/CRD}‘Sf'pubcmp.himi.‘isoi%

Farm*A*Syst - University of Wiscocsin, Retrieved May 22, 2001 from the World Wide Web:
http:Awww.nwex.cdu/Tarmasyst/ .

Kansas State University Cooperative Extension Service, Hest Management Practices for
Nitragen. (1996, March). Retrieved February 9, 2001 from the World Wide Web:
h%tp:/fwww,oznct.ksu.edu[lii}rary!agenng;‘N\’meerﬂity

Kansas State University Cooperative Extension Service. Best Memagement Practices for
Phosphorus. {1998, February), Retrieved February 9, 2001 from the World Wide Web:
hitp://www.oznet.ksu.edui]ibraw!agengf&fﬁwate:‘Qualily

North Carolina State University. Sustainable Practices for Vegetable Production in the Sowth ~
Conservation Tillage. (1997, July 9). Retrieved March 14, 2601 from the World Wide Welbn

httpd/ wwiw.cals.nesu.cdu/sustainable/peet/tillage/c03tilla html

Purdue University Extension Qervice. Fertilizer Storage and Handling on the Farm. (1999).
Retrieved February 12, 2001 from the World Wide Web:
http:/f’pas(ure.ccn.purdnc.cdu/~cpadus/farmsteadlfurv’src/titlc.lum

Texas Agricultural Extension Service. Reducing the Risk of Ground Water Contamination by
Improving Fertilizer Storage and Handling (B-6026). (n.d). Retrieved February 9, 2001 from
the World Wide Web: http://agpublications.tamu.edu/catalog/index himi

University of Maryland — Cooperative Extension. Agriculnwal Nutrient Monagement.
Retrieved May 22, 2001 from the World Wide Web:
hitp:/fwww,agnr.umd.edn/users/agron/nutrient/




iniversity of Saskatchewan, Department of Awviculture, Fertilizer: The Basies, (n.d.).
Lehieved February 16, 2001 from (he World Wide Web:
hitps//waww ag usask.cadcofa/departments/horthor tinfo/mise/lertihz himi

1.8, Department of Agricalture. frrigation Systems and Lemd Treatment Proctices, (2001,
February 6). Retrieved March 14, 2001 from ihe World Wide Web;
hitp:#/151.121.65.126/Bricling/ walernse/Juestions/glossary him

115, Depariment of Agriculture, Natural Resources Conservation Service. Comprefiensive
Nutrient Management Planning - Technical Guidance. (2000, December). Retdeved April 30,
2001 from the World Wide Web:
hilp:/f’\w.'w.nhq.m-cs.usda.g,mr/PROG.’;{A;\-IS.&}hcwp(L’nhCNMI’.hhn].

1.8, Deparbment of Agriculture, Natural Resources Conservation Service, Conservation
Practices Training Guide. (1999, August). Retrieved April 30, 2001 from the W orld Wide
Web:  hilprdAawww fwares.usda.gov/tech refhtmd

Virginia Cooperative Extension. Fertilizer Storage, Handling, and Management (142-906).
(1996, June). Retricved Februavy 9, 2001 from the World Wide Web:
ht(p:!r’w\'.fw.cxi,v%.cdu/pubs!f:u‘musyst/ti4ZnQ06/442-9{}6.)111111
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Practices Bulletin
Managing Small-Scale
Application of Pesticides to
Prevent Contamination of
Drinking Water

Pesticides (including insecticides, herbicides, and fungicides) contain a variety of chemivals used
to control pests, insects, and weeds, They are used in many applications to reduce the damage
1o plants by insects and other pests, and to control overgrowth of undesivable plant species. This
Fuct sheet describes measures 10 provent contamination of drinking water sowces from small-
svale pesticide application {f.e., on lawns, golf courses, cemeteries, patks, and roadways); see
also the fact sheer on prevention measures for Jarge-scale pesticide application Yor agricultural

or fanm conditions,
SOURCES O PESTICIDES

Pesticides are used in @ variety of applications in areas with
green spaces. They are used by hameowners, in commercial
establishments such as golf courses and cemetories, and along
roadways. Homeownors ust pesticides m Jawn care and
gardening activities, Many homeowners plant non-native plam
species, which requite pesticides, fertilizers, and Wwalering
keep them healthy,

Golf courses and recreational arcas such as purks and other open spaces use pesticides for
- gimilar purposes, Shorter grusscs typical of golf courses are less resistant to insects and require
application of pesticides to keep them healthy, Pesticides are also wsed (o maintain lawns in
_cemeteries and commiercial areas. Herbicides are used along roadways and transporiation and
- utility corridors to limit vegetation growth and increase visthility for drivers or access to power

" lines.

: and soil. This can, in turm, run off into streams.
- . Pesticides can feach into the soil if plants are watered or rainfall occurs soon after application.
Some pesticides resist degradation by imicrobes in the soil and will eventually leach into the

ground water. Pesticides can reach ground water through drains, sink holes, and other conduits

+ . ps well

WIHY 18 1T IMPORTANT TO MANAGE SMALL SCALE APPLICATION OF
PESTICIDES NEAR THE SOURCES OF YOUR DRINKING WATER?

Pesticides contein a variety of organic and inorganic compounds. By nature, they are poisonous,
and while they can be safely used if mam facturers’ usage directions are folowed, they can, if




mismanaged, seep into surfacs water and pround water supphies. They can be difticnlt and
expensive to remove, sl 1 inhaled or copstumed, be hazardous to hnman beaith, The synthetic
organic chernicals in pesticides have heen linked o serious health problemns, including cancer,
liver and kidney damage, teproductive ditlicultics, and pervous syatem effect.

Once & waler supply becores contaminated willi a pesticide, it can be very difSeult and costly
to treat. Treating the water supply is a lengllyy process and is not alwavs successful, Using an
ahemative water source may also be costly and impractical. Tor example, it would be very
expensive fo connect to another public water syster, and driliing new wells does not necessanily
guaraniee that the new ground water source will not be contaminated.

AVAILABLE PREVENTION MEASURES TO ADDRESS SMALL-SCALE
PESTICIDE APPLICATION

Prevention measares are available to proteet source water from pesticide contamination. They
range from simple, common-sense activities (e.g., reading the fabel) o more coraplex activilies
such as properly storing and disposing pesticides, host prevention measvres for small-seale
application of pesticides tond 1o be casy, fow cost activitics. The most effective pesticide
contamination prevention nieasures encompass both simple and complex practices 1o reduce the
potential for pesticides to move into souice watcr. Prevention measures can be divided into
those that protect surface waler from pesticide runoff and those that protect ground water from

leaching or percolation,

Please keep in mind that individual prevention measures may or may not be adequate to prevent
contamination of source waters, Most likely, individual measures shoutd be combined in an
overall prevention appronch that considers the nalure of the potential source of contamination,
the purpose, cost, operational, and reaintenance requitements of the measures, the vulnerability
of the sonree waters, the public’s acceptance of the measures, and the community's desired
degree of risk reduetion. The following are the more conventional prevention measures used fo

avoid contarination from small-scale application.

There are many options availzble to minimize the need for pesticides, Jutegrated Pest
Munagement (1PM) is the use of all meaos of pest control {chemical and non-chemical) in a
compatible fashion to reduse pesticide use. Pesticides are the last line of defense and are used
only when pest levels are causing sufficient damage to offset the expense of the apphication.
1PM includes residar monitoring o check lovels of pest populiations and their danage 1o i
determuine management needs, be it pesticide application of
other inanagement actions. Monitoring can be accomplished
by a trained employee such as a facility manager. IPM aiso
includes non-chemical control meastres such as
mechanical, eultural and biological controls, sanitation, and
pesticide-resistant plants are highly recommended. Where
possible afternate plunts, select pest-resistant plant
varieties, and mulch the gardens or flower beds to reduce
weeds., Maximize the benefits of naturally occurring
biological controls by using pesticides only when necessary.
Many insecticides are broad spectrum materials and affect
beneficial snsects and other arthropods as well as pests. If
pesticides must be used, select those that are designed
specifically for the pests you wish to control, and are lew-

Ladybugs 2ee 2 natural control fo

persistent i the environment.
. aphids l



Proper Pesticide Application

Reading the label on the pesticide contiiney is one of the shmplest and
most important prevention measures. The label indicates the proper use,
rate of appiication, whether the pesticide is broad spectruin ot selechive
fi.e, kills everything or only 2 certain type aof insect), and proper handiing
of the pesticide. The label also provides information on proper storage and
disposal, and emergency contact mimbers, il accidenially ingested. T
cases whete the pesticide is highly toxic, the label will contain special

_ warnings and use restrictions, such as sethaeks for mixing and application
mway from wells or drinking wister sburces. Reading the label and following the directions witl
ensure that pcsticidés are nof ever-used and are used in @ way that is consistent with the pest

proolent,

Proper application of pesticides reduces the amount of chemicals applied to the ground and
saves landowners money by reducing the amount of pesticides purchased. Calibrate application
ecquipment 1o allow correct application, folfow pesticide manulacturers' dircetions, and select
leaching-resistant or “slow release” pesticides. Apply in large droplets to resist carrying away
by the wind, Mix and load pesticides only over impervious surfaces, such as cement, that do not
contain floor drains or storm water drain inlets; these drains may convey spills to ground water
sources. Check the pesticide label for pesticide application procedures; do not over-apply the

pesticide,

Pesticides should not be applied immediately before ot alter rainfall, as this may cause soil
runcff at the application site and the need to reapply the pesticide, The soil in the ranoff can
carry the pesticide to the local storm water drain, and contaminate local sonrce waters.

Ways to Reduce Pesticide Use

Seleet healthy seeds and seedlings that are known to resist diseases and are suited to the
chmale, Strong seeds are lkely 1o produce matare plamts with Jittle need for pesticides.”
Planting pest-resistant plant varicties and local plant species will also reduce pesticide needs,

Alternate your plangs each year; plants will not be vulnerable 1o the pests that survive the
winter. Tnseets will move 10 another location where they can find nutrients, and weeds will
Temain dormant until their nutrient
source is replenished.

Mannal activities such as spading,
hoeing, hand-picking weeds and
pests, setting traps, and mulching
are all good ways to get rid ol pests
without using pesticides.
Homeowners have a tendency to
over-ust pesticides, and should take
care to use only what they nced.

Proper plant munagement can
improve plant health, reduce the
need for pesticides, and reduce
unof! and infiltration. Use mowing and watering techinigues that maintain a heatthy lawn and
sninirize the need for chemical teatment. Maintain proper drainage and aeration to encouvrage
the growth of microbes that can degrade pesticides. Reduce watering to contro) seepage of
pesticides to the ground water; this conserves watr and reduces runoff,




Use of biological controls reduces the need for chemical pesticides, Plants that attract
predatory species, such as hirds and batg, van enhance landscaping and naturally reduce pests,

Proper Pesticide Storage and Handling

Proper storage is important in preventing both swiface water and ground water contamination,
Store pesticides in intact containers in a shed or covered stzucture on an hmpermeable surface
such as concrete, You must follow directions for storge on pesticide labels, although the
directions are usually general, such as "Do not contaminate waler, food, or feed by storage or
disposal.” 3o not store pesticides in arcas prone 10 flooding. Keep pesticides in their original
containers; i the label is unveadable, praperly dispose of the product,

Spill cleant up is another important prevention measure. Promptly
sweep up dry spills and reuse the pesticides as intended; dry spills are
usually easier 1o clean. For Jiguid spills, recover as much of the spill
as possible and reuse it as intended. It may be necessary to remove
some contaminated soil, Have cal hiter or other absorplive materials
available to absorb unrecovered liguid from the {loor, Be sure to
bave an cinergency contact number to call for help, if necessary, Be
g B : sure to check the label for proper hundling of the chemicals,

Disposal of pesticide containers can lead to ground water contamination i the containets are
not stored or cleaned properly. Chemical residues from these containers can leak onto the
pround, Homeowners and other users may have smaller quantities of pesticides and empty
comtainers and differem disposal options than fiaomers,

Humeowners usually use nonrelarmable vontuiners, and have the option of participating in their
loeat community household hazardous waste collection events, Partialy-full and empty
containers may be given to household hazardous waste collection, Homeowners should onty
triple rinse pesticide containers if they are able to use the rinse water immediately, c.g., on
plants that require pesticides, Rinse water should never be disposed down a drain or inlo a
sewer system, Recyele plastic and meta] containers whenever possible, keeping in mind that
non-hazardous container recycling programs may refuse to take pesticide containers, Emply
conlainers may be disposed in regular trash. Shake out bags, bind or wrap them to minimize
dust, and put them in regular rash. Do not bury or bum pesticide containers or bags on privale
property, Homeowners may give unused pesticides to a neighbor rather than throw them away,

Farmers and users of larger quantities of pesticides (e.g., goll cowrse managers) may have
Jarper quantities of pesticides 1o store and dispose, and are oflen prohibited from participating in
community household hazardous waste collection events. To prevent ground waler
* contamination, use relumable containers as oflen as possible and take them back to the dealer.
- For non-returnable comtainers, pressure-rinse or triple-vinse conlainers immediately after they
are empty, since residue can be difficult 1o remove after it dries, and apply the Tinse water
“appropriately (Le., on plants that require pesticides). Most States have collection programs for
fanmers and other pesticide users with unwanted pesticides, ofien referred to as Clean Sweep
programs, Many States also have pesticide comtainer and recycling programs, Punctuce
nonretumable containers and store them in a covered area until they can be disposed according
to your Stale's guidelines, Shake out bags, bind or wrap them t minimize dust, and take them to
‘a permitted landfill. Do not bury or bura pesticide containers or bags on private propezty.
Contact your State Department of Agriculture or Depariment of Environmental Quality for
information. If containers are full or partially full and the pesticide is in good condition, it may be
given {o another pesticide user, However, if the pesticide is labeled a restricted use pesticide, it
can only be distrbuted and used by certified applicators.
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